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Work on the interlocking switch and signal plant 
being put in at the railway terminal at the World’s 
Columbian Exposition by the Wuerpel Switch & Signal 
Co., of St. Louis, Mo., is progressing rapidly. Mr. G. 
B. Ross, superintendent of construction, informs us 
that all the pipe in yard No. 2 is in and ready to be 
connected to the tower, which is a two story wooden 
structure 41 ft. 2 ins., by 21 ft. 8 ins. The machine 
in this tower will operate 70 levers. In yard No. 1 
there are about 20 switches yet to pipe. This work will 
soon be completed. The tower in yard No. 1 is nearly 
ready to receive the machinery. When completed it 
will probably be one of the largest interlocking towers in 
the world. It is 76 ft. 6 ins.. x 21 ft. 8 ins, The machinery 
will operate about 160 levers. The transportation and 
terminal arrangements were described in our issue of 
Oct. 13, and we shall probably describe and illustrate 
the switch and signal plant in a later issue. A. Lapham 
is the General Manager. 


The cost of laying 13,224 sq. yds. of fire brick pave- 


men in Wilmington, Del., during the fiscal year 1891-2, ° 


as given in the last annual report of the Street and 
Sewer Department, was $2.10 per sq. yd. Most of the 
paving -was on the stone foundation, and most of it 
was tarred. Sume of the paving which was not 
tarred was grouted. On the different streets the per- 
centage of loss of bricks per sq. yd. varied from 
1 9-10 to 44%. Nearly all the brick used averaged 
about $18.50 per thousand in cost, but some were 
bought for $14, all delivered at Wilmington. Many 
other details of the cost of material, cartage and other 


labor, are given in the report. Mr. Francis McCloskey 
is Street Commissioner. 





A floating 125-ton derrick has been built by Messrs. 





hoisting gear, which is fitted with 144-in. wire rope and 
30-in. pulleys. The pontoon is iron, and is 69 ft. long, 
62 ft. wide and 13 ft. deep. Water compartments are 
used for balancing the load. 


The lake front litigation at Chicago has been 
cided against the Illinois Central R. R., the U. 8. 
preme Court having affirmed the judgment of 
lower court, which decided in favor of the local au- 
thorities, and held that the Dllinois Central R. R. did 
not have a right to use the submerged lands along the 
lake front for wharves, piers, etc. The order of the 
court directs a modification of the decree so far as 
relates to certain piers heretofore constructed by the 
railway company, the Supreme Court directing that a 
judicial investigation be made to determine whether or 
not Piers 1, 2 and 3, near Chicago River, and the 
piers between 12th and 16th Sts. are or are not within 
navigable waters. If within navigable waters, the 
railway company is divested of its title to these piers.. 


de- 
Su- 
the 


The most serious railway accident of the week was 
a derailment Nov. 30 at Arkansas City, Ark., on the 
Missouri Pacific Ry. Spreading of the track is given 
as the cause of the accident. The baggage car and 
two passenger cars of a northbound train left the 
track and the two passenger cars rolled down a 12-ft. 
bank. About twelve persons were injured, two fatally. 


A trestle at Winston, N. C., on the Norfolk & Western 
R. R., is reported to have given away under a freight 
train Dec. 1, and the engine and six box cars went 
down. The trestle was 200 ft. long, and was under 
repair. 


A locomotive boiler explosion occurred on the Lehigh 
Valley Division of the Philadelphia & Reading R. R., at 
Shenandoah, Pa., Nov. 30. The engine was running 
down grade with a train of empty coal cars. The en- 
gineman was killed and the fireman badly scalded, and 
may die. The engine was a dirt burner with a Wootten 
firebox, and weakened staybolts are given as the cause 
of the accident. This road has had three or four ex- 
plosions of this type of boiler, but the canse is said 
to be overworking and bad repair. 


A portion of the dam of the Honey Lake Valley Land 
& Water Co., in California, has been carried 
away by the floods in Long Valley Creek caused by 
the recent heavy raiins. 


The new Mannlicher rifle, as tested by the Austrian 
Government, is 40 ins. long, has a 64% mm. bore (0.37 
in.) and is sighted up to 2,700 yds. range. The tests 
showed a rapidity of fire of 5 shots per second. To in- 
sert another 5-shot “clip” and to commence firing again 
consumed 1144 seconds. The inventor claims that 120 
shots per minute can be fired. 


A stone monolithic pillar, weighing 420 tons dressed, 
is being made at the Ashland quarries in Wisconsin, for 
the World’s Fair. The stone has been broken from its 
bed and weighs 600 tons in the rough. How it is to 
be handled and transported to Chicago is not stated. 


A device for coaling vessels at sea has been invented 
by Capt. P. B. Low, of Brooklyn, N. Y. Briefly de- 
scribed, a ccllier fitted for hoisting coal is to be fast- 
ened astern of a ship, either towed or while the ship 
is at anchor, and between this collier and the warship 
will be a wire rope so fitted with a compensating bal- 
ance that the rope will be taut nomatter how the ships 
may roll, and yet without dangerous strain on the rope. 
Along this cable the coal would then be pulled in bags. 


Armor-plate tests were carried out on Noy. 30 at the 
new Redington proving grounds established by the Beth- 
lehem Iron Co., which made the plates tested. The 
plate tested was nickel-steel (not Harveyized), 10 ins. 
thick. The gun used wasan 8-in. caliber, with a 250- 
Ib. projectile, with 60% Ibs. brown hexagonal powder, 
and a niuzzle velocity of 1,400 ft. sec. Three shots were 
fired, with a resulting penetration of 101%, 10% and 10 
ins. No cracks were developed and the effect on the 
plate was a conical hole with a fringed rim about 
one inch high on the back of the plate. Two Holtzer 
shells and one St. Chamond shell were used, and in 
each case the projectile rebounded and fell about 25 
ft. in front of the plate, and strange to say, in the 
same spot. The Holtzer shetts were upset and devel- 
oped a swell of from % to % in. in the middle. The 
23 plates, 12 ft. high, of which one was 
be passed. These plates weigh 480 tons, 


the shore without wires has been solved, say Lon- 

of Nov. 26. Since June last constant 
communication has been maintained between 
the Needles light-house and the shore without any 
direct metallic connection. Willoughby S. Smith, who 


to within 60 yds. of the Needles rock, where it ter- 


minates with its copper conductor attached to a 
small anchor. This anchor is in 5% fathoms at dead 
low water. The shore end of the cable is attached to 
the signaling instruments, while to establish the 
cireuit a simple earth plate is immersed in the water 
close to the shore on the light-house rock. Two strong 
bare wires dip into the sea about 10 yds. apart. These 
two wires are in connection with the signaling in 
struments in the light-house. Thus, through the inter 
vening space of 60 yds. the men on the rock can call 
the attention of those on shore or vice versa by means 
of an electric bell, and communications can be es 
tablished by means of a single Leclanche battery cell 


The Manhattan Elevated Railway Co. has made 4 
proposition to the Rapid Transit ask’ n 
for an extension of the Ninth Avenue line down Cor! 
landt St. to the Pennsylvania R. R. ferryhouse. Th 
Pennsylvania R. R. Co. is evidently in favor of thi 
project, and Mr. Thomson, of that company, said that 
53,000 persons crossed the ferry ‘every day, and many 
were patrons of the elevated railways. A connection 
between the Sixth and Ninth Avenue lines at Colles 
Place was also discussed. The application for the Cort 
jandt St. litle was withdrawn later, 
opposition of the property holders. 


Commission 


owing to strony 


The proposed Park Boulevard, to unite the Philadel 
phia City Hall Square with Fairmount Park, 1s being 
surveyed, so that reliable estimates can be made of the 
possible damage to private property. This thoroughfar: 
would cut the streets diagonally, and be the first of 4 
proposed system of diagonal boulevards in Philadelphia 
J. H. Windrim, Director of Public Works, estimates the 
cost of constructing the Park Boulevard, inclusive of 
land damages, at $6,000,000, 


The dynamite-thrower ‘‘Vesuvius’’ is to be 
tested by a board of experts as to her value as a war 
weapon with her present equipment of three fixed pneu 
matic gun tubes. She has never yet been tried with 
shells charged with the 600 Ibs. of dynamite ealled for 
as the tests in Chesapeake Bay, of May, 1891, were 
with shells loaded with sand only. In the coming trial 
of 75 shots, a number of the shells are to carry 500 
Ibs. of high explosives. If she is not successful as « 
thrower of dynamite she will be at once converted inte 
a torpedo cruiser. 


again 


The New York Steam Heating Co. cannot be a v_ry 
successful enterprise commercially. In a letter to the 
New York ‘*Tribune,’’ Mr. W. C. Andrews, the Presi 
dent of the company, says that for eight years he has 
personally contributed $150,000 annually “to keep th: 
steam company alive and the sheriff from its door.” 


A society of naval architects and marine engineers i- 
to be incorporated soon in New York, and the com 
mittee on organization are sending out invitations for 
membership, and hope to hold the first meeting at the 
time of the naval review next spring. Among the men 
already interested are C. A. Griscom, Theo. D. Wilson, 
U. 8S. N., Charles H. Cramp, Geo. W. Melivillo, Geo 
W. Quintard, Gen. Francis A. Walker, Wm. H. Webb 
and Irving M. Scott. Mr. Wm. H. Webb, of New York. 
is chairman of the organization committee. 


The Government Sanitary Office, of Germany, ha- 
issued instructions founded upon observations made dur 
ing the recent cholera epidemic, to water-works usiug 
sand filters, with a view o. ,reventing cholera infection 
as far as possible. Some of the instructions are, in ef 
fect, as follows: 

As the water derived trom sand filters is never en 
tirely free of germs, and the capacity of the filters in 
removing micro-organisms from water: is limited, the 
rate of filtration ‘should not be increased beyond a 
certain limit. The downward rate of filtration shoud 
never exceed 100 mm. (3 15-16 ins.) per hour. Cities 
or towns having inefficient filtering plants will either 
have to limit the use of potable water, in which case 
the introduction of water meters is recommended, or 
construct additional filter plants. Clogged filter beds 
may be scraped to such an extent that a layer of 
sand of no less than 30 cm. (11.8 ins.) depth remains. 
The first supply of water derived from a fresh filter 
must not be used. The filtered water must be ex- 
amined daily. If unusual large numbers or uncommon 
species of micro-organisms are observed, the water 
must not be used. The separate examination of the 
water derived from each filter is recommended. 


In transmitting electric power from Lauffen to Frank- 
fort, 108 miles, the actual loss of energy was 18 to 
20% in the triple process of transforming a current, of 
from 200 to 300 HP., into a current of high intensity 
but small volume, transmitting this current over naked 
copper wires on ordinary telegraph poles, and fina'ly 
transforming it again into a current of ordinary press- 
ure. This is the result of an elaborate long yjistan-e 
transmission test made last October by a committee 
of experts, headed by Professor Weber, of Zurich. 
This report takes into account an initial loss of 8 io 
10% in the generating dynamos, which can be saved 
by more perfect construction. 
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A CANTILEVER HIGHWAY BRIDGE WITH 
CURVED BOTTOM CHORDS. 

We show in the accompanying engraving a gen- 
eral view of a cantilever highway bridge with 
eurved bottom chords, recently completed for the 
Roanoke Development ©Co., at Roanoke, Va. This 
strueture is the result of an effort on the part of 
its designer, Mr. Chas. ©. Wentworth, Chief Hn- 
zineer of the American Bridge & Iron Works, 
Roanoke, Va., to work out something more pre- 
sentable from an artistic point than the ordinary 
straight-line truss bridge, which at the same time 
should not compare unfavorably with it in cost and 
stability. That the attempt has been remarkably 
successful as far as appearance is concerned we 
think our readers will agree, and will further add 
that a continued effort toward the same object by 
all bridge designers is a “consummation devoutly 
10 be wish'd.” 

The bridge consists of three cantilever trusses 
with curved bettom chords and is 250 ft. long be- 


CANTILEVER HIGHWAY BRIDGE WITH CURVED BOTTOM 


Each truss consists of two 
shore cantilevers, 50 ft. long each, two channel 
cantilevers 30 ft. long each, and a suspended truss 
90 ft. long. The clear span is thus 150 ft. At 
one end the bridge connects with a long. trestle- 
work approach. The general construction of the 
bridge and approach is quite clearly shown in the 
engraving and presents nothing of special interest. 
In regard to the stability and cost of the bridge 
the chief engineer writes us as follows: 


twefn anchorages. 


It is a very stiff structure and now carries electric 
ears over the central truss. At this locality it cost less 
than would two 50-ft. deck spans and one 150-ft. through 
span, which it would have been necessary to use to 
give clearance to the water, for the reason that there 
would have been but two trusses in the through span, 
necessitating much heavier floor beams, and that about 
240 cu. yds. more masonry would have been required in 
the piers. The work was taken by us in competition 
with several truss designs and I only know that our 
bid was the lowest. I have made no estimates on truss 
desigus for the locality. Exclusive of masonry the cost 
of the cantilever is about 25 less than would be a 
single truss span 200 ft. long. 


The first electrical mine tramway in Hungary has 
recently been introduced into the mines of Misgelfa- 
zibaj, under the direction of Chief Engineer Labon, of 
the Board of Trade. The tramway is 1.24 miles long, 
and the electric locomotives used are able to haul 
20 loaded cars, weighing 2.650 Ibs. each, at an average 
apeed of 9.95 miles per hour 


ENGINEERING NEWS. 


FAST RUN ON THE PHILADELPHIA & 
READING R. R. 

American locomotives are approaching nearer 
and nearer to the ideal speed of 100 miles per hour. 
On Noy. 18 the highest railway speed ever at- 
tained was made by a Philadelphia & Reading 
R. R. express train between Philadelphia and New 
York over its own road to Bound Brook, N. J., and 
thence over the Central R. R. of New Jersey, as 
noted last week, The highest records were the 
two consecutive miles east of Fanwood, N. J., on 
the Central R. R. of New Jersey, which were made 
in 37 and 38 seconds respectively, or at the rates 
of 97.3 and 94.73 miles per hour. Up to this date 
the highest record was a mile in 39.4 seconds, or at 
the rate of 91.7 miles per hour, made by the same 
engine in February last. Indicator diagrams taken 
at that speed were published in our issue of June 
%, 1892. Previous to that time the highest record 
was a mile in 39.8 seconds, or at the rate of 90.5 
miles per hour, made by an engine and one car on 


the Philadelphia & Reading R. R. in August, 1891, 
These two former records have been mentioned in 
Engineering News of Sept. 12, 1891, and June 9, 
1892, In another column we comment editorially 
upon high speeds for railway trains. 

A description of this latest run was published by 
the Philadelphia “Ledger,” a copy of which has 
been sent us by Mr. Vauclain, Superintendent of 
the Baldwin Locomotive Works, and from it we 
take the following particulars. The train consisted 
of a combination car, two passenger cars and a 
Pullman car. The weight was about 280,000 Ibs. 
or 485,800 Ibs. including engine and _ tender. 
The engine was an _  eight-wheel compound, 
as described later and carried 180 Ibs. of 
steam at the start, which pressure was maintained 
pretty steadily. The train left the station at Ninth 
and Green Sts., Philadelphia, at 5:15 p. m., and 
Columbia Ave. at 5:20. Between Columbia Ave. 
and Wayne Junction the train ran 40 miles an 
hour, and reached Wayne Junction at 5:26. Three 
minutes were consumed here, and the train then 
started on its &5-mile run to Jersey City. Before 
much speed was developed there was a slow down 
for Tabor Junction, where the tracks join those 
of the old North Pennsylvania R. R. Between 
Tabor and Jenkintown the train was flagged, and 
the grade up the hill was 78 ft. to the mile, but 
high speed was maintained, five miles of the dis- 
tance being covered ‘in four minutes. Between 
Jenkintown and Langhorne, 13 miles, the schedule 
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was 14 minutes. The start was made at Jenkin- 
town at 5:39, two minutes late, and shortly after 
the train was under way a mile was made in 44 
seconds. Between Somerton and Parkland, a dis- 
tance of five miles, the longest time for a mile was 
42 seconds, the first mile being run in 42, the sec- 
ond in 41, the two following miles in 40, and the 
last mile of the spurt in 42 seconds. The speed 
was hetween 86 and 90 miles an hour. The five 
miles were made in 205 seconds, which is said to 
beat all records for a five-mile run. 

The engine behaved well, and the steam pres- 
sure was kept well up to 180 Ibs. The vibration 
was not as marked as it was when the speed was 
30 miles an hour. The run to Langhorne was made 
in exactly 12 minutes, arriving at 5:51. 

After passing Neshaminy all previous records 
were broken, and the engine reduced her own 
unsurpassed run of 39.4 seconds for a mile to 39 
seconds. The stop at Langhorne occupied two min 
utes, and the train pulled out at 5:58 on time. To 


CHORDS, ROANOKE, VA; Chas. C. Wentworth, Engineer. 


Yardley was 6.9 miles, and half the distance the 
grade was up hill 40 ft. to the mile. This run 
was made in 8 minutes, and the lay over was two 
minutes, leaving one minute late at 6:03. After 
leaving Yarélley the run was slow, 15 miles an 
hour, over Yardley bridge, where water was taken 
from the track tanks. Trenton Junction was the 
next station, and the leaving time was 6:08, 
1% minutes late. When the train left Penning- 
ton it was 3% minutes late. It was flagged at 
Hopewell, where orders were received to look out 
for a coal train. Bound Brook was reached on 
time, however, but on pulling out the train was 
flagged, and Plainfield was reached three minutes 
late. After leaving Plainfield, the engine soon be- 
gan to run at a furious rate. The automatic elec 
tric signals on the Jersey Central were favorable 
to the run, and the two miles between Plainfield 
and Fanwood were covered in considerably less 
than two minutes, The next mile beyond Fanwood 
was made in the record-breaking time of 37 sec- 
onds, and the next mile post was passed in 38 sec- 
onds. The time for the two miles was exactly 75 
seconds. This made the greatest record for one 
and two miles, as the performance between Jenkin- 
town and Langhorne did for five miles. The rest 
of the running was uneventful, and the train 
reached Jersey City two minutes ahead of time. 
Mr. J. H. Olhausen, General Superintendent of 
the Central R. R. of New Jprséy, states that the 
time was made between Westfield and Cranford, 
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where the line is straight for a number of miles. 
There is, however, a slight down grade of 27 ft. to 
the mile at this particular point. 

The engine which made this record of 97.3 miles 
an hour, and the next best record of 91.7 miles 
an hour, was an eight-wheel engine of the Vauclain 
four-cylinder compound system, one of five engines 
for express service built by the Baldwin Locomo- 
tive Works, Philadelphia, Pa., for the Central R. 
R. of New Jersey. The number is 385, and she 
was handled by Henry Beck, engineman and David 
Blake, fireman. We are indebted to Mr. Vauclain 
for the accompanying cut and the 
ticulars of the engine. 
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REPORTS ON A SEWERAGE SYSTEM FOR 
WOONSOCKET, R. L. 


In its efforts to determine the best plan to follow 
in constructing a sewerage and sewage disposal 
system for Woonsocket, R. L, the joint special com 
mittee of the city council having the matter in 
charge, employed several different engineers and, 
in addition, a chemist, the latter to make a me 
chanical analysis of the soil for filtration 

The long and careful investigation of the com 
mittee and their employment of so many experts 
gives unusual interest to the various reports. In 
addition the several reports are of interest, first, in 
themselves, and, second, as showing the evolution 
of a design for a sewerage system. 

The committee first secured a report from Mr. 
Chas. A. Allen, M. Am. Soc. C. E 


4s 


Mr. Allen recommended that a separate system 


be adopted which would provide for at least thre« 
times the present population; that the sewage of 
the Social district be pumped but that the bulk of 
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Messrs. Shedd & Sarle and Mr. J. Herbert Shedd 
which resulted in a joint supplementary report in 
which intermittent downward filtration on 3) acres 


of land lying on both sides of the Blackston: 


River, was recommended. The report advised pre 
liminary treatment with lime in some ferm, pre 
vided the sewage should prove to be acid, and 
chemical precipitation «as at auxiliary whet 
the nares ivailable for filtratios boere*cvnnnees 
overtaxed., It was thought that thre land 


i 
would dispose of about 50.000) gallons per aere 
per day, and that eventually there would be 

daily flow of 3,000,000 gallons of sewage It was 
also recommended that water from about 6,000 
sq. ft. of roof per acre be admitted to the sewers 
for flushing 


necessary; also that no pipe with a diameter 


and that flushing tanks be used where 


less than 8 ins. be used in the system 


The joint report did not discuss the question of 
tunnels and no agreement on pumping the se why 
of the Sox ial district, or disposed of it otherwise. 
could be reached 


COMPOUND EXPRESS LOCOMOTIVE "CENTRAL R. R. OF NEW JERSEY; Baldwin Locomotive Works, Builders. 
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The new iron bridge across the Delaware River at 
Kaston, Pa., for the Central R. R. of New Jersey, has 
been tested and accepted. It is a double-track struc- 
ture 1,020 ft. long. Four big Wootten engines, weighing 
about 80 tons each, were used in the-test. The bridge 
was built by the Phoenix Bridge Co. It contains seven 
spans, and its erection was begun Sept. 8, 1891. 





Work on the tonnel of the Cataract Construction Co., 
at Niagara Falls, is practically completed, and that 
on the feeding canal for the tunnel is being pushed. 
It is expected that pewer will be furnished to the 
Niagara Falls Paper Co. early next spring. 


(Record, 1 mile in 37 seconds = 97,3 miles per hour.) 


the sewage go by gravity to the disposal area; that 
some of the sewers should be in tunnel; that par- 
tial purification be effected by chemical precipita- 
tion after which intermittent downward filtration 
sheuld be used. Mr. Allen estimated that the 
annual cost of operating the purification works 
would be 35 cts. for each person using the sewers 
and that the cost of the whole system would be 


$456,605, exclusive of land damages. 


The committee next engaged Shedd & Sarle, of 
Worcester, Mass., with Mr. J. Herbert Shedd, 
M. Am. Soc. C. E., of Providence, R. I, as con- 
sulting engineer, te do the preliminary work for a 


system of sewers 


The report of Shedd & Sarle differed from Mr. 


Allen’s in recommending that none of the sewage 
be pumped and that instead of tunneling natural 
water courses be followed for the main sewers and 
streams, and inverted siphons be used for river 
crossings; also that the purification be wholly by 
means of intermittent downward filtration. The 
cost of the system, as estimated by Shedd & 


Sarle, would be $587,140. 


A conference was arranged between Mr, Allen, 


As a means of settling the disputed points the 
committee decided to submit all the reports 
to still another expert ard selected Mr. Rudolph 
Hering, M. Am. Soc. C. E., of New York. This 
selection was approved by the engineers who had 
previously reported. 

Mr. Hering approved of the points agreed upon 
in the joint reports and agreed with Messrs. Shedd 
& Sarle in recommending the use of siphons, as 
giving better alinoments, but advised that instead 
ef one siphon the size of the sewer at the point of 
crossing that several siphons cf smailer pipe 
be used. Mr. Hering’s discussion on this point is 
very interesting, as follows: 


These structures (inverted siphons) may be a failure 
or @ success, according to the manner in which they 
are designed. It is due to this fact that we find ¥ disa- 
greement among some engineers regarding the merits 
of an inverted siphon for sewage conveyance and a 
disposition to use it as little as possible: My own ex- 
aminations and experience have shown that with cer- 
tain precautions, presently to be mentioned, no fear 
need be had of its satisfactory operation at all times. 

The prime requisite in a sewerage system, is to give 
the sewage a sufficient velocity so that the deposit of 
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the matter which is carried by it in suspension is pre- 
vented. As the velocity decreases a certain amount of 
material drops to the bottom. As it increases some is 
taken up again and carried further. But it requires 
a greater velocity to take up material once deposited 
than that which was just sufficient to let it settle. 
lherefore, with a regular oscillation in the flow we find 
that in sewers where any deposit once takes place 
this is apt to continue and accumulate, and to remove 
it an extra increase of velocity, or “‘flush,”’ is required, 
produced by a larger influx of water, or by a temporary 
partial obstruction with a floating ball, or the deposit 
must be removed by mechanical means, (brushes, 
scrapers, etc.). 

The plan presented to you in which siphons are ex- 
tensively used, shows these to consist of a single pipe, 
generally of the same size as the sewer below it. 
Should this sewer ordinarily run one-quarter full, the 
siphon of course always running entirely full, we would 
then have a velocity in the latter of only one-fourth of 
that in the sewer. As in most cases the quantity of sew- 
age will be less than this fraction, it is evident that 
much sludge will be deposited in the siphon. To avoid 
this objectionable condition, the siphon should consist 
of several pipes which together make up the full ca- 
pacity of the sewer. One of these should be small 
enough to carry the ordinary flow of sewage at about 
the same velocity as that in the sewer above the si- 
phon. The other pipe or pipes are to take the surplus 
during greater flows. Sumps are provided at the ends 
for the retention of matter accidentally entering sewers. 
Small siphons are best laid straight from end to end, 
io facilitate inspection; siphons large enough to be en- 
tered may as well be laid to a vertical curve. 

In operating a siphon the sewage should first fill one 
of the pipes and afterwards flow over into another. 
Arrangements should be made for completely. closing 
any one of them for inspection. As the changes of 
direction of flow through a siphon consume a certain 
velocity head, it is necessary to allow for this in the 
design, in order to avoid a retardation of flow above the 
structure. With these special precautions a siphon 
should work without giving any trouble whatever. 


Regarding the removal of the sewage of the So- 
cial district by gravity or by pumping, Mr. Hering 
recommended pumping unless the general level of 
this district should be raised. Pumping would be 
especially desirable if chemical treatment should 
eventually be resorted to as then’ the sewage would 
need to be delivered to the disposal works at a 
suflicient level to permit its passage through set- 
tling tanks before going to the filter beds. 

Mr. Hering's report was submitted to Messrs. 
Shedd & Sarle, who sent in a long report defend- 
ing the proposed gravity outfall for the Social dis- 
trict and the flat grades which would thus be nec- 
essary. 

The committee submitted for mechanical analy- 
sis 24 samples of sand and soil from the proposed 
filtration area to Mr. Allen Hazen, Chemist of the 
Lawrence Experiment Station of the Massachu- 
setts State Board of Health. Mr. Hazen pro- 
nounces some of the samples unfit for use and for 
the others states how much sewage they could be 
depended upon to purify and how often the appli- 
cations of sewage should be made. 

Of the samples suitable for use, the amount of 
sewege which they could purify ranged from 
30,000 to 80,000 gallons per acre daily and 
applications should be made to some daily and to 
the others three times a week. Mr. Hazen’s re- 
port is accompanied by diagrams illustrating the 
size of the material of the various samples. 

Mr. John W. Ellis, C. E., of Woonsocket, made 
two reports to the committee, the first one being 
an estimate of the cost of raising the level of the 
Social district and the second having been made 
after an examination of all the reports outlined. 

In general Mr. Ellis agreed with the joint report 
and the report of Mr. Hering, and recommended 
pumping for the Social district, especially as he 
found that the district must be filled in to a greater 
depth than had been calculated for. 

After considering all the reports received the 
committee recommended for adoption the joint 
supplementary report of Messrs. Allen and Shedd 
& Sarle; the use of siphons; and pumping for the 
sewage of the Social district. It also recommended 
that a committee be appointed to buy the necessary 
land for sewage disposal and that bonds be issued 
to pay for the land and meet the expenses of carry- 
ing out the report. 

The committee began its work in 1890 and sub- 
mitted its report in September, 1892. In May, 
1891, the State Legislature authorized the city to 


ENGINEERING NEWS. 


acquire land for sewage disposal to make sewerage 
assessments and to issue $200,000 of bonds for the 
construction of a system of sewerage. 

According to our news columns the City Council, 
the latter part of September, unanimously adopted 
the recommendations of its committee, as above. 


RAILS 60 FT. LONG AND CHURCHILL 

JOINTS; NORFOLK & WESTERN R. R. 

As noted in our issue of Aug. 18, the Norfolk & 
Western R. R. is laying 50 miles of track with rails 
60 ft. long, on which a type of bridge joint is used 
which is the invention of Mr. C. S. Churchill, En- 
gineer of Maintenance of Way. The form of the joint 
is clearly shown by the accompanying cuts. As 
shown in Fig. 1, it consists of two angle bars, with 
a short vertical web projecting below the base of the 
rail, and connected by a pair of bolts as in the Cloud 
joint, but while the Cloud joint affords no base sup- 
port to the rail, Mr. Churchill uses a bridge plate 
which extends over the joint ties and has the sides 
bent down at the middle to bear upon the lower webs 
of the splice bars, as shown in the plan and cross- 


FIG, 1. 


section, Figs. 1 and 2. Four ordinary track bolts 
hold the bars to the rail. The 60-ft. rails are laid 
on one of the mountain divisions, and Mr. 
Churchill informs us that the joints are doing ex- 
cellent service, and says further: 

“Notwithstanding the comparatively wide spacing 
necessary at the rail end to provide for expansion 
in rails of this length, the joints do not get low, 
but remain in service almost equally as well as the 
balance of the track. These fastenings are very 
much liked by engineers, supervisors and track 
foremen. There is no question in my mind but 
that it is the most perfect and complete rail fast- 
ening in use anywhere at this date. Our 85-Ib. 
rail is rolled by the Maryland Steel Co., which 
has a very considerable order from us. The joint 
is made by the Diamond Steel Iron Co., of Wil- 
mington, Del., and that company is my agent for 
introducing it on-other roads. It is only within 
the last month that I have felt myself provided 
with facts in regard to this form of joint, suffi- 
cient to put the matter before the public. I recog- 
nize the fact that no railway cares for theories, 
but they wish the results of service.” 

In Mr. Churchill’s original design for the joint, 
the bridge plate or base plate was of tee section, 
with a central rib on the under side, and the angle 
bars were of double section, as shown in Fig. 3. 


Dec. &, 1892. 


A number of joints of the original pattern were 
made of cast steel, and laid on a section of track 
fiaving a grade of 1.7% and a number of 8° curves. 
The whole section was laid with 67-lb. rails on stone 
ballast, and equipped with this joint, while an ad- 
jacent section of a similar character was laid with 
new angle bars of the Norfolk & Western R. R. 
standard pattern. After being in service for more 
than a year the former section was found im much 
better condition than the latter. Mr. Churchill stated 
in a paper read before the Philadelphia Engineers’ 
Club, in 1891, that no work had been required upon 
the bridge joint, while the angle-bar joints had re- 
quired considerable tamping, and did not furnish as 
smooth a track as the new form of joint. The slight 
depression which occurs at all the joints of rails 
fastened by angle bars was absent from the former 
section of track, and under traffic the wave motion 
in the rails was carried through the joints practically 
as well as in the continuous rail. This Mr. Church- 
ill thought to be one of the best features of his joint, 
as where this does not take place the joint is the 
weakest part of the track and will soon become low, 
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producing a rough track which will require constant © 
attention. These original trial joints are still 1 
service and Mr. Churchill informs us that recent 
reports show that the joints remain in service with 
very little work, whereas angle-bar joints are con- 
tinually getting out of line. A recent report shows 
that the actual cost of labor in maintaining the 
new joints is less than 50% of the cost of main- 
taining angle-bar joints laid on the same section of 
the road. The travel over this piece of track is 
1,400 engines and 29,500 cars per month. The 
inventor thinks, therefore, that the trial of over 
two years is conclusive as to the value of the joint. 
His argument is, in substance, that the joint is 
practically as strong as the rail itself, and, there- 
fore, the wave motion of the rail in traffic is car- 
ried through the joint, the same as if the track 
was an all continuous rail. Under this condition 
of affairs the joints are bound to remain in service, 
it being necessary only to provide sufficient sup- 
port under the ties to take the extra jar due to 
the space between the rails at the joints. This 
argument has now, it is said, been reduced to 


- facts proved from actual. observation. Exper- 


ience led to the modificytion of the joint, and it 
will be seen that in the new pattern all the parts 
are so designed that they can be manufactured 
easily by the use of rolls and forge. 
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In the paper above mentioned Mr. Churchill made 
the following remarks in regard to.angle-bar jointe: 

Angie-bar joints, even when of the most approved 
pattern and placed upon heavy rails, show breaks in 
the angle-bars. The most recent observation I have 
made was on the Philadelphia, Wilmington & Baltimore 
Division of the Pennsylvania R. R., between Phila 
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The details of dimensions of the Norfolk & West- 
ern R. R. rail are given in the following table: 


Ins. 
Height........ 5 
Width of base : 
Width of head...... v1 
Depth of nead........ 1 
Height of web.. 2 
“ 4 


f Bridze Plate 








GP eS 


Elevation of Splice Bar. 
FIG. 2. BRIDGE PLATE AND SPLICE BAR OF CHURCHILL RAIL JOINT 


delphia and Wilmington. There I noticed rails averag- 
ing about 85 Ibs. per yd., equipped with angle-bars ex- 
tending entirely across two ties and provided with six 
bolts, and 1 will venture to say that fully one-fifth of 
all the angle bars were broken directly at the joint, 
the break extending from the top of the bar downward. 
The fact that the bars failed in this manner proves 
conclusively that they broke, not when the weight on 
the wheel was directly over the joint, but when the 
wheels were between the two ties adjacent to the joint, 
or possibly still further away. Since nearly all angle 
bars break in this way, it is of no advantage to lengihen 
them. What is wanted is an increase of section d.rectly 





Fig. 3. Cross Section of Original Design of Churchill 
Rail Joint. 


- 
at the joint, but this increrse cannot be secured, with 


the guarantee of a tight joint, unless the joint is carried 
beneath the rail. 

The new rail weighs 85 Ibs. per yd., rolled in 
lengths of 60 ft., and the section is shown on the 
drawing. It is identical with that of the Ba‘timore 
& Ohio R. R. 85-Wb. rail illustrated in our issue of 
July 18, 1891, and is very nearly identical with. the 
mean section prepared from the individual desigaus 
of members of the Rail Section Committee of the 
American Society of Civil Engineers (Eng. News, 
March 21, 1891), the only differences being as fol- 
lows: 
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THE STEAM ENGINE IN MODERN CIVILI- 
ZATION,* 
By Chas. H. Loring, President Am. Soc. M. E. 


The great historian who looks back a century hence 
upon the present cra, with its numerous ramifications 
condensed by time into one focus, wherein the small- 
ness of the field and intensity of the light enables him 
to see plainly what we now only dimly discern, will 
point out that the great underlying cause of the wou- 
derful progress made by mankind during the last hun- 
dred years was the steam engine. 

And why should this particular machine have produc:d 
such amazing results? Many other machines which pre- 
ceded and accompanied its development are quite as 
ingenious mechanical combinations, and involved quite 
as much knowledge and skill in their conception and 
construction as the steam engine, but their effects were, 
comparatively, both local and trivial, producing scarcely 
a ripple on the current of human affairs. Had they 
never been, the world would have lost but little. 

The answer is that the steam engine, with all its 
simplicity, is, what no other machine ever was, the 
creator of physical power, and this to so enormous 
an extent, at so small a cost, in so portable a form, 
and with such convenience of application, that it speed- 
ily revolutionized the economy of labor, and in so doing 
necessarily revolutionized all the conditions of man: 
for they have all been dominated by the labor question 
—the great bread-and-butter problem—sinee the primal 
eurse was branded on the brow of the first man. It 
was to the relief of all mankind, in the struggie to 
find what to eat and wherewithal to be clad, that the 
immortal inventor of the steam engine gave to the 
world the finest solution of the problem it can ever 
hope to receive. 

He builded wiser than he knew. He retired con- 
tented with the profits of his invention, and died with- 
out dreaming that he had placed on earth an infant 
Hercules whose club, with an ever-increasing might, 
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would batter down the institutions of preceding ages 
whose right arm, endowed with an ever-increasing 
power, would erect those of succeeding ages on founda 
tions as different as strength differs from weakness, 
making possible the wonderful development of the mau 
of the past into the man of the present. 

All that man has he has obtained from the earth, 
and is the direct product of physical labor; and the 
sum of his possessions is directly as the quantity of this 
labor expended. So long as this was manual labor 
his possibilities were limited by the number of men 
available. 

Here was the barrier that confronted the man of the 
past, and until the event of the steam engine, progress 
was necessarily difficult and slow; and the little which 
was made in the centuries during which he had plodded 
upon earth was local, confined to few localities, and 
at the expense of progress elsewhere 

The civilizations of antiquity were limited to a few 
cities, and were based upon slave labor, the slaves 
being drained from other places, which were thos 
doomed to deepening barbarism. ‘The limit of po s.bie 
slavery was the limit of the ancient civilization, When 
the maximum number of slaves who could be ad 
vantageously supported on any particular territory Was 
reached, civilization stopped, except where direct rob 
bery of other territory enabled it to maintain a futuous 
existence; and the limit here Was svon reac hed, for 
this was a system of “killing the goose that lald the 
golden egg.” 

The disgrace of the ancient civilization was its utter 
want of humanity. .Justice, benevolence and mercy 
held but little sway; force, fraud and cruelty sup 
planted them. Nor could anything better be expected 
of an organization based on the worst system of slavery 
that ever shocked the sensibilities of man. As long &s 
human slavery was the origin and support of civili 
zation the latter had to be brutal, for the stream could 
not rise higher than its source. Such a civilization, 
after a rapid culmination, had to decay, and histury, 
though vague, shows its lapse into a barbarism as 
dark as that from which it had emerged. 

Modern civilization also has at its base a toiling 
slave, but one differing widely from his predecessor o 
the Ancients. He is without nerves, and he docs not 
know fatigue. There is no intermission in his work, 
and he performs in a small compass more than the lab» 
of nations of human siaves. He is not omy 
vastly stronger, but vastly cheaper than they. He 
works interminably, and he works at everything; from 
the finest to the coarsest, he is equally applicable. 
He produces all things in such abundance that man, 
relieved from the greater part of Ifis servile toil 
realizes for the first time his title Lord of Creation 
‘The products of all the great arts of our civilization 
the use of cheap and rapid transportation on land and 
water, and of printing, density of population every 
where, the instruments of peace and war, the acquisi- 
tion of knowledge of all kinds, are made the possjbliity 
and the possession of all by the labor of this obedient 
slave which we call the steam engine. He is wo 
product of nature, but purely the creation of art, Lhe 
works for all alike, and he works forever. His labor 
fills the earth, and makes manifest the latent virtues 
and intelligence of our race. The immense amellora- 
tions of modern society are due to the same cause; and 
so great is the beneficence, that, without irreverence, 
the steam engine may be truly called the material 
savior of man. 

We who were born under this benign influence but 
vaguely appreciate its value, and rarely recognize our 
obligations to it. Existing civilizations would be im 
possible without it, and if human ingenuity finds no 
substitute for it they will perish with it. 

The steam engine is a machine which has been the 
prolific parent of other machines. It has caused the 
invention and construction of the immense plant of 
ingenious power tools employed in its own fabrication; 
it has caused the improvement of metallurgy as a 
science and of the various methods of metal manu- 
facture as an art; it may be said to have created 
whole branches of important manufactures, and to have 
been the occasion of the invention of the immense mass 
of highly diversified machinery by means of which 
these manufactures are practiced; and, last and great- 
est, it has stimulated and directed the human intellect 
as nothing else ever has, and has done more to ad- 
vance human nature to a higher plane than all that 
Statesmen, generals, monarchs, philosophers, priests 
and artists have ever accomplished, in the vast interval 
which separates original man from the man of today. 
It has raised man from an animal to something approacb- 
ing what a great intelligence should be, by simply 
placing In his hands a limitless physical power capable 
of application in every conceivable direction and to 
every conceivable purpose. 

These words are no extravagant encomium; they are 
a simple statement of momentous facts, which, how- 
ever, the mass of mankind seems so little to under- 
stand and appreciate, that I have ventured to give them 
record in a humble endeavor to prevent their being en- 
tirely Mea and with a hope of their eveutua! 
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Contemporaneous historians have but scantily drawn 
attention to the immense influence exerted upon modern 
history by the steam engine. They follow in the same 
well-worn ruts, giving dubious descriptions of battles, 
names of monarchs and of statesmen, lists of decrees 
and laws, no end of political negotiations and intrigues, 
and the whole array of puppets who seem to push the 
ear of time, while they are only flies upon its wheels. 
The real shaping cause of the march of modern events 
and of the great industrial progress of the times has 
but trivial recognition in the literature which pretends 
to account for what has happened, or to predict what 
may ensue. One of the peculiarities of the genesis of 
the steam engine is, that it seems to have been more in 
the nature of a creation than of an evolution; for it was 
carried by its inventor, both as regards principles and 


practice, to a wonderful state of completeness. Very . 


little has been added by his successors to his mechani- 
eal details or his various combinations of them. The 
invention seems to have nearly realized the birth of 
Pailas. The only modification in which he was not 
concerned is that of using the same steam in suc- 
cessive cylinders of increasing capacities, thus forin- 
ing what may be termed, for the sake of distinction, 
the multiple cylinder engine as opposed to the single 
cylinder engine. The original multiple cylinder engine 
of Hornblower, brought out in 1781, and since known as 
the compound engine, and, by extension of the princi- 
ple, as the triple expansion engine and the quadruple 
expansion engine, had thus a beginning almost coeval 
with the single cylinder engine of Watt. After much 
litigation it was declared to be an infringement on 
Watt's patents, covering the use of steam expansively, 
and it passed out of use. It did not, in fact, give any 
economic gain over the single cylinder engine, as the 
pressure of the steam was the same in both and only 
a few pounds above the atmospheric pressure, limit- 
ing the measure of expansion for maximum economy 
to about one and a half times. With this low pressure 
of steam, and for the small powers used in those days, 
there was no mechanical difficulty in developing the 
whole power in one cylinder with all the economy 
possible. To obtain higher economy, high pressure 
was a necessity, and pressure is solely a question of 
boliers. At that time the art of boiler-making was 
so inchoate that sufficient strength of generator could 
not be obtained for greater pressure, and the develop- 
ment of the steam engine could not progress much, if 
any, faster than the art of boiler-making; in fact, no 
one improvement in mechanics can advance much be- 
yond the general front of what may be termed the 
industrial progress, of the age. Aided by the improve- 
ment in the boiler-maker’s art, the conspicuous advance 
which has been made with the steam engine is the 
direct result of the higher pressure of steam used, 

The economic hecessity for employing these higher 
pressures has brought inte vogue again the multiple 
cylinder engine, which enables the steam to be used 
with a regimen not practicable with the single engine, 
and this regimen is attended with enormous economic 
gains. In the first place, what may be termed a “‘given 
quantity of pressure’’—that is to say, the product of a 
given weight of steam by its pressure—is larger pro- 
portionately to the heat required to evaporate that 
given weight, the higher the pressure at which it is 
evaporated. The heat per pound of water vaporized 
from a given temperature, it is true, increases with the 
pressure, but the quantity of pressure produced under 
the greater pressures by a giyen quantity of heat in- 
creases in a higher ratio. The gain thus derived in the 
production of the pressure is very favorable. 

Take 50 lbs. per sq. in. above the atmosphere as 
that usual with single engines of anything above small 
dimensions, and 150 lbs. above the atmosphere as an 
easily worked pressure with multiple cylinder engines, 
the gain in heat by the higher pressure used is about 
1-12; a significant amount, but much less than what is 
additionally gained by the advantageous use of a 
greater expansion of the steam made possible by the 
greater pressure. 

With the 50-4bs. pressure, no gain is obtained by 
expanding the steam more than about three times, 
while with 150 lbs. pressure the expansion can be 
advantageously carried to about six times. 

The result of both of these economies is, that the 
multiple cylinder engine of the triple expansion kind 
produces the horse-power with about two-thirds the coal 
that the single cylinder engine does. Or, otherwise ex- 
pressed, the single cylinder engine, under the given 
conditions, would require about 50% more fuel for a 
given power than the triple expansion engine. These 
are the mean figures for ordinary practice, which may 
be varied considerably for extreme and exceptional 
cases, The gain would be much greater than stated 
were it not that the higher pressure is accompanied 
by higher temperature, and therefore the gases of 
combustion must leave the boiler at a correspondingly 
higher temperature. Thus the economic vaporization 
of the boiler is less with the 150 lbs. pressure than 
with the 50 Ibs. Obviously, too, the higher temperature 
is accompanied by greater heat radiations from all 
steam surfaces, and the higher pressure by greater 
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steam leakages past the valves and pistons of the 
cylinders. 

If the original steam engine was the greatest boon 
mankind has ever received, an increase of its value by 
one-third over its best development should add pro- 
portionately to the benefaction; and such is the indus- 
trial effect of the modern steam engine in its most 
advanced stage. The engineering world has ‘‘im- 
proved upon its heritages and vastly bettered its in- 
struction.”” But it cannot proceed much further on the 
same lines, for with much higher pressure than has 
been already used the temperature of the steam would 
be too great to permit the metals to work satisfactorily 
on each other, while all the deducting losses would in- 
crease in a more than corresponding ratio. 

The consequences of decreasing the cost of power 
by so large a fraction as one-third are very far- 
reaching, far beyond the mere cheapening to that 
extent of products already manufactured; for it al- 
lows other manufactures and other great works to be 
undertaken, which, with the reduced cost of power, 
become renumerative, but which at a higher cost 
would not have been undertaken. The benefits of 
cheapening power increase in a geometrical ratio; they 
radiate as from a center. 

This great improvement in the steam engine, adapting 
it to higher possibilities and greater radius of action, 
has carried with it all matters germane to it, and not 
the least among these is the enormous impetus and 
extension which it has given to mechanical science 
and art everywhere, making the engineer, by what- 
ever name or title his specific work may designate him, 
the most potent factor in the world’s progress, and ‘‘in 
the great work’’—quoting from one of my eminent pre- 
decessors—‘‘of emancipating mankind from the tram- 
mels of his animal nature.”’ 

Following as a natural sequence this recital of the 
potent influence of the steam engine upon man’s social 
and physical conditions comes the question: Is it to 
continue as the great power producing machine of the 
future? Can the inventive mind of man and his artful 
hand bring into being any other device as a substitute 
for it, that will do its work cheaper, better, and more 
handily? 

To give answer to this is to say how it can be 
done, and as yet none is ready with a reply. Without 
doubt, there are still “more things in heaven and 
earth than are dreamed of in our philosophy,”’ but 
in the contemplation of a solution of this question, that 
already dreamed of is the limitation of our resource. 
Already, we are beginning to avail ourselves of the 
enormous energy of water power, now going to waste 
through the convenience of electrical transmission and 
distribution, and the hand of the ‘‘Wizard” has drawn 
faint electrical energies direct from the combustion of 
fuel. 

The winds and the tides and the rays of the sun 
have locked up within themselves enormous stores of 
power, waiting, perhaps, for the ingenuity of man to 
unbind and convert them to his uses. 

But, when all shall have been realized which these 
as yet unused resources offer to man, when all man’s 
present knowledge shall have ended in fruition, the 
steam engine, from its portableness, its convenience 
of application, and its self-containedness, will still re- 
main man’s valued servant, the grandest conception of 
the human mind, the great conservator of the human 
race. 


* 


THE U. S. 12IN. BREBCH-LOADING 
RIFLED MORTAR. 

In 1886 the United States Government adopted 
what is officially termed the “12-in. breech-loading, 
rifled mortar, cast-iron body, steel-hooped, 144 
tons.” Of these new guns 73 have been ordered 


“at a cost of about $600,000. The cast iron bodies 


of 50 of these were made at the Builders’ Iron 
Foundry, of Providence, R. I., and the same firm 
has the contract for finishing and assembling the 
whole lot. On Oct. 21, 1892, 37 of these guns had 
been delivered to the government. 

The cast iron bodies have a 12-in. bore, and are 
129 itis. long and 3144 ins. in diameter. The diame- 
ter over the steel hoops, which are shrunk on in 
two rows, is 42% ins. The castings for the bodies 
are made of charcoal pig cast vertically, breech 
down, and cooled by the circulation of water on 
the Rodman process. Test specimens cut from 
both muzzle and breech ends are to have an elastic 
limit of about 17,000 Ibs. and a tensile strength 
of between 30,000 and 37,000 Ibs. per sq. in. One- 
fifth of the entire casting is to be cut off as a 
sinking-head. The metal is melted in an air-fur- 
nace for six hours, to fuse it, and from two to six 
hours longer before pouring to bring the metal to 
a proper state. The amount of coal consumed is 
about 14,000 Ibs., or 37% of the weight of the 
metal. The iron is tapped into a trough of fire clay 
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leading directly from the furnace to the mold, and 
as soon as cast water is kept circulating con- 
stantly through the core. The top of the casting 
is covered with charcoal and a charcoal fire is built 
in the pit surrounding the iron flask, to keep the 
exterior from cooling too rapidly. In about 24 
hours the core is removed and the water turned 
directly into the bore of the casting for a day or 
two longer. 

This casting is next placed in the lathe and the 
bore is enlarged by several cuts of a reamer-like 
eutting tool, to a diameter of 11.8 ins. In the 
meanwhile turning tools are turning down the 
chase and cutting off test disks and the sinking 
head. The bore is next enlarged to 11.9 ins. The 
steel hoops, preparatory to shrinking, are faced at 
the ends and bored to 31% ins. diameter; .003 in. 
being allowed for variation from exact size. The 
outside of the gun is now turned to a diameter 
slightly longer than the inside of the hoops, with 
the shrinkage difference varying slightly along the 
entire lepgth to be hooped, the purpose being to 
place all hoops under nearly equal tension. 

The hoops are then heated to about 500° F. by a 
mixture of air and city gas, in the proportion of 
3 to 1, playing directly against the inside and out- 
side of the hoop. The heating point is tested by 
gages with .015 in. difference of diameter, the total 


tudinal Section of Gun and Diagram of Hoop 
Compression, 


Elevation and Section of Breech Mechanism. 


UNITED STATES GOVERNMENT 12-IN. BREECH- 
LOADING RIFLED MORTAR, 


expansion being about .09 in. in a hoop. When 
heated this hoop is slipped over the gun and forced 
against its neighbor by a 100-ton hooping press. 
A plane of water is then played on the forward 
part of the hoop and moved slowly backward until 
the entire hoop is cool. The joints made are so 
close that after the exterior is turned they can sel- 
dom be detected. When the first row of “A” hoops 
is in place, they are turned down carefully and the 
second row of ““B” hoops is shrunk on in a similar 
manner and breaking joints. . 

The gun is then ready for the fine boring, which 
must he between 12 in. and 12.003 ins. in diameter, 
and straight enough to allow a test cylinder 11.997 
ins. diameter and 42 ins. long to slip easily through 
the entire length of the gun. The rifling follows 
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by turning the crank “C” to the right; the roller 
crank is then turned, pulling out the breech-block 
and connecting parts onto the tray, which is then 
swung around out of the way. The shot is raised 
by a crane, shoved in, and the bag of powder fol- 
lows. The tray is then swung back to its first po- 
sition; the breech-block is run in by turning the 
translating roller-crank handle and locked by the 
revolying-gear handle. This latter movement un- 
covers the vent into which a primer is inserted. 

In these mortars about 80 lbs. of powder will 
produce an initial pressure of 28,000 lbs. per sq. 
in. and give a-muzzle velocity of 1,200 ft. per 
second to a shell weighing 830 Ibs. This will in- 
sure a range of about 6 miles at 45° elevation. 
The shell is made of steel and contains about 30 
lbs. of fine powder. The front end is turned to an 
ogival curve. The primer is at the back end of the 
shell and is projected forward against a fulminat- 
ing cap when the object is struck. These guns are 
placed on carriages very similar to cannon car- 
riages, except that the recoil takes place on a 
plane of 50° with the horizon. 








STRAINS IN THE RIMS OF FLY-BAND 
WHEELS PRODUCED BY CENTRIFU- 
GAL FORCE.* 

By James B. Stanwood. 


The strains developed in fly-wheels and pulleys are 
of an extremely complex nature, so that the numerous 
rules and formulas employed for proportioning them are 
almost entirely empirical in character. Experience and 
judgment have dictated largely the thickness of the rim, 
while the cye has played an important part in determin- 
ing the shape and taper of the arms. 

In text-books on machine design are found analyses 
of the strains in pulley arms due either to the pull of 
belt, the inertia of the rim, or the centrifugal pull on 
the arms due to weight of rim, etc. These text-books 
also state that the strength of the rim is not affected by 
its thickness as regards centrifugal force; for with an 
increase of thickness there goes an increase of weight 
with a corresponding increase of centrifugal force and 
area of cross-section to resist it. From this reasoning, 
wheels of good metal, perfectly true, and in good 
running balance, are only limited in speed by a periph- 
ery velocity, roughly assumed at about a mile per 


minute, or 88 ft. per second; a speed giving a very 
low strain (about 800 Ibs.) per sq. in. of rim cross-sec- 
tion. Yet in view of these statements we find wheeis 
at low speed, others running safely at high 
§ siewt 

In saw-mill practice, where belts travel at high speed, 
bursting pulleys have given so much trouble that heav- 
ier rims and arms for this service have become com- 
mon when cast iron wheels are used. Sometimes even 
solid disk wheels are employed. In electric lighting 
plants many receiving and tightening pulleys have 


H 


| 


so common of late to large 
band fly-wheels running at slower speed than these, 
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it seems probable that the strains set up in wheels 
by centrifugal force have not been fully considered. 
Last spring the writer was one of three experts, called 
in to decide upon the cause of a serious fly-wheel acct- 
dent. From the testimony submitted by a well known 
builder of large wheels, he was led to investigate a 
special strain developed by centrifugal force in band- 


“wheel rims. This strain is due to the fact that all 


materials have elasticity, and stretch when under 
strain. The wheel in question was 22 ft. in diameter, 
50 ins. face, and had a periphery speed of 5,000 ft. per 
minute. It was built in sections, as so many large 
wheels usually are (see Fig. 1.). The segments wer 
secured to arms in such a manner that the segmental 
joints lay half way between the arms. This construc- 
tion was criticised by the aforesaid builder, who indi- 
cated by a sketch (see Fig. 2) a better method. This 
formed the starting point for the investigation, which 
the writer wishes to submit for discussion. 

A thin annular ring (Fig. 3) 1 in. wide and t ins. 
thick, revolving about a central axis A, is subjected to 
a simple tensile strain, similar is every respect to that 
found in a boiler shell, its amount per square inch T 


heing 7’ when V equals velocity of rim in feet per sec- 


ond. This can be shown as follows: 
Let r= radius of ring in inches. 
RK ™ “ “ “ feet= a 
V = velocity “ oe “ per second, 
The tensile strain T in pounds per square inch of 
rim section, due to bursting pressure per square inch 
p with a rim thickness t in inches, is: 


Each pound weight of ring exerts a bursting pressure 
due to centrifugal force 


ghee ine aise ical (2) 
22.2R 
or for each inch in Jength of ring it will be 
8 
“Bae X p X MLE =p .... eee eee (3) 


substituting in (1) we have: 
vi lz 





t 
Under this strain the ring expands. If C be taken as 
the modulus of elasticity, this expansion will amount to 
314 V2d . 
——— in the circumference of the ring. 
If arms are inserted in the ring, and are supposed at 
first to have no weight and to be rigid, with no 


Fig. 3. 


elasticity, their effect will be to pull the expanded ring 
into its original diameter at the arms. It will then 
have the form diagramatically exaggerated by Fig. 4. 
Under these conditions what will be the strain upon 
the ring? The ring between each arm resembles now 
a uniformly loaded rectangular beam fixed at both ends; 


yz 
it is also under a tensile strain of jo Ibs. 


The greatest sirain in pounds per sq. in. F to which 
any fiber is subjected, can be expressed generally thus: 





where 1 represents in inches the distance from center 
to center of arms, p the uniform load in pounds per 
square inch on the length 1, and t = thickness of rim in 
inches. The width is assumed to be unity. 

This formula can be expanded by substituting for Pp 


Vv? “4 
ita value R2* a 261 t | trom @) | where d = diame- 


ter of ring in inches = 2r, and for 1 its value ae (6) 
where N = number of arms. Then 
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or F= v(t tip rsssseseesosorenees 8) 


Ft sence 
rae 





But the ends of the arms do not remain rigid; the 
arms themselves expand longitudinally under the in- 
fluence of their own centrifugal force, and they are 
also elongated by the strain outward imposed upon 
them by the expanding ring. In fact a compromise 
is effected; the arm stretches out to the ring, the ring 
yields in toward the arm, and the bending action in 
the ring depends upon this undeterminate amount. 
It appears, therefore, that the strain F cannot equal 
ihe value as derived by equation (8). By a careful 
comparison of rim thicknesses, as determined by equa- 
tion (9), with good practice, t is found to be too large. 


t 
On the contrary, Q mB ves consistent results, and rea 


sonably so, for roughly the arms can be assumed to 
expand one-half of the amount that the ring expands 
diametrically. When the arms are few in number and 
of large cross section, the ring will be strained trans- 
versely to a greater degree than with a greater number 
of lighter arms. To illustrate the necessary rim-thick- 
nesses for various rim velocities, pulley diameters, 
number of arms, etc., the following table is submitted, 
based upon the formula: 
AT5 da 


t Nz F . 
(vs 


This is half the value given by (9), and the value of 
F is taken at 6,000 Ibs. per sq. in. 


Thickness of Rims in Solid Wheels. 


is Joccccvessecsecnseo Gil 








Valocity of rim. 
Diam. of - ——————-—_ No.of Thickness 
pulley in ins. Ft. persec, Ft.per min. arms. in ins, 
24 *” 3.000 6 ' 
24 88 5,280 6 f 
48 88 5,280 6 i 
us 184 11,040 16 2" 
108 184 11,040 36 4" 


If the limit of rim velocity for all wheels be as- 
sumed to be 88 ft. per second, equal to 1 mile per min- 
ute, F = 6,000 Ibs.; the formula becomes. 

475d d 
t= BIN? 0.7 TNE shee eeteeee eee ee cee (li) 


. 


When wheels are made in halves or in sections, the 
bending strain may be such as to make t greater than 
that given above. Thus, when the joint comes half way 
between the arms, the bending action is similar to a 
beam supported simply at the ends, uniformly loaded, 
and t is 50% greater. Then the formula becomes 

-712d 


Fig. 4. Fig. 5. 


or for a fixed maximum rim velocity of 88 ft. per second 
and F =46,000 Ibs., 
© i tert cradodcede ¢dadngssdawsee 
N? 

It is a fact that wheels do spring out at the joint 
when cast in halves or sections; for the writer has 
frequently tested them when they have shown this 
state of affairs. For this reason the construction for 
segmental wheels, shown by Fig. 2, is preferable to 
that shown by Fig. 1. 

Wheels in halves, if very thin rims are to be em- 
ployed, should have double arms aiong the line of 
separation (Fig. 5). Compare the thickness of the rim 
of a wheel mads in segments or in halves, the joino 
half-way between the arms (Fig. 1), with the thickness 
of the rim as constructed in Fig. 2. For example, take 
a 20-ft. wheel at 88 ft. rim velocity per second, with 
10 arms. When constructed according to Fig. 1, t must 
be 2% ins.; according to Fig. 2, 1 11-16 ins. 

Attention should be given to the proportions of large 
receiving and tightening pulleys. The thickness of 
tim for a 48-in. wheel (shown in table) with a rim ve- 
locity of 88 ft. per second, is 15-16 in. ‘This should be 
carefully noted. Many wrecks have been caused by 
the failure of receiving or tightening pulleys whose 
rims have been too thin. 

A word of caution should be given to engine builders 
and engineers. Wheels may be specified to je made 
too light in weight; for with a given diameter and 


* These are the calculated thicknesses for a band 





saw-w' 9 ft. in diameter with 300 revs. ; — 
The actual thicknesses as made were ‘o 
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weight there is a minimum safe weight dependent upon 
the principles already set forth. Fiy-wheels calculated 
for a given coefficient of steadiness are frequently 
lighter than the minimum safe weight, This is true es- 
pecially of large wheels. 

A rough guide to the minimum weight of wheels can 
be deduced from our formulas, The arma, hub, lugs, 
ete., usually form from one-quarter to one-third the 
entire weight of the wheel, If b represent the face of 
a wheel in ina., the weight of the rim (considered as a 
simple annular ring) will be 

w = Bf dtb iba tva0s ae 
if the Hmit of speed ta 88 ft. per second, then for 
solld wheels : 


t 


For sectional wheels (jolnt between arma) 
Mbd 
t= “> 
a. 
Substituting In (14) we have: welght of rim for solid 
wheels, 
57 d*b 
We in pounds 
N* 
Weight of rim in sectional wheels with joints between 
aria: 


wd? b * 
Ww = Ne in pounds, (16) 


Total weight of wheel: for solld wheel, 
6d" APD 
Ww Ne to “Qa ip pounda,........ «ay 
For segmental wheels with joint between arms: 


1.05 4*b L3da*b 
oven §Q snnoemnee 18 - pounds 
N* 


2 


This investigation has not the advantage of extreme 
aceuracy, but it tends to show a relation which ought 
to be observed, The constanta used may be modified 
by further experience, 

The value of F «6,000 Ibs., ia taken at one-sixth 
of Rankine’s ultimate breaking strength of cast tron 
when under transverse strain, The factor of safety is, 
therefore, 6. It should be remembered that in wheels 
this factor can be rapidly diminished; thus the strain 
varies nearly as the rim velocity aquared, and if the 
velocity is doubled, the strain is quadrupled, and the 
factor of anfety is reduced from 6 to leas than 2. 


PERSONALS, 


Mr. Jay Gould, President of the Missouri Pacific Ry. 
(o., Manhattan Ry, Co,, ete., dled in New York, Dee. 
3. 


Mr. Everett R. Reynolds has been appointed General 
Manager of the Long Island R. R., vice Mr. B. Norton, 
resigned, : 


Mr. James N, Warrington has opened an office tn the 
Ashland Block, Chicago, to carry on a general prac- 
tice in mechanical engineering. 


Prof, Bugene Letang, for 20 years professor of archi- 
tectural drawing at the Massachusetts Institute of Tech- 
nology, died at Boston, Maass,, Nov. 28. 


Mr. J. J. R. Croes, M. Am. Soc, ©, E., lectured on 
“Passenger Traffic in Large Citles,"’ at Troy, N. Y., 
Nov. 30, before the students of the Rensselaer Poly- 
technic Inatitute, 


Mr. J. Q. Hicks has been made Superintendent of 
Terminals of the Cleveland, Cincinnati, Chicago & St. 
Louis, R. R. Mr. George F. David will succeed him aa 
General Yardmaster. 


Mr. Hunter McDonald has been appointed Chief En- 
gineer of the Nashville, Chattanooga & St. Louls R. R., 
vice Col. R. C. Morris, deceased. Mr. McDonald has 
been connected with the company for a long time, 


Mr. Berrien Blackie, Assistant Engineer of the Nash- 
ville, Chattanooga & St. Louis Railway, died Noy. 28 
at the City Hospital, Nashville, from burns by the ex- 
plosion of a large quantity of fireworks in that city 
on Noy, 28. ~ 


Mr, F, W. Sargent, formerly engineer of tests on the 
Chicago, Burlington & Quincy Ry., and recently general 
agent for the Congdon Brake Shoe Co., of Chicago, 
is now superintendent of the latter company's brake 
shoe and iron department. 


Mr. BE. Sherman Gould sailed Dec. 3 for Havana, 
Cuba, to complete the work upon the Havana water- 
works, of which Runkle, Smith & Co., of New York, 
are the contractors. Mr. Gould expects to be able to 
finish the works ready for the reception of water, early 
in the coming year. 


Mr. D. Pottinger, General Superintendent of the In- 
tercolonial Ry., has been appointed General Manager 
of the Canadian Government Railways, vice Mr. Colling- 
wood Schreiber, who has been made Deputy Minister of 
Railways and Canals. Mr. Pottinger’s headquarters 
will be at Moncton, N. B. . 


Mr. M. Tschirgi, Jr., has opened an office in Du- 
buque, Ia., to carry on a general engineering practice, 
making a specialty of furnishing plans and estimates 


ee 
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for water-works, sewerage systems, etc. Mr, Tachirgi 
has recently completed a system of sewers at Pontiac, 
Iil,, and is now engaged on a system of sewers at Le 
Mars, Ia. ° 


Mr. Pemberton Smith is In charge of the equipment 
of the New York Central & Hudson River R, R. with 
the block system. He has been previously engaged on 
the Pennsylvania R. R. The new system will not be 
completed before spring. The block system is now 
operated between New York and Hudson, there being 
00 signal towers in that distance. There will be 
15 towers between Hudson and Albany and 205 from 
New York to Buffalo. 


Mr. PD. D. Sewall, formerly General Manager of the 
Consolidated Car-Heating Co., has been elected Vice- 
President. Mr. J. F. McElroy, formerly Mechanical 
Superiutendent, has been appointed Consulting Engl- 
neer. Mr. J. H. Sewall, formerly Assistant General 
Manager, with headquarters at Chicago, has been ap 
pointed Superintendent of Construction, with head. 
quarters at Albany. The offices of General Manager, 
Assistant General Manager and Mechanical Superin- 
tendent have been abolished. 


Mr. Robert EK. Peary, the Arctic explorer, in an Inter- 
view with the Philadelphia “Press,” thus outlines his 
plans for his next expedition: His purpose ts first to 
determine the extent of the land masses north of Green- 
land proper, now found to be an island with its north- 
ern boundaries approximately fixed. He will explore 
these islands as completely as possible, and also deter- 
mine the unknown east coast of Greenland from Inde- 
pendence Bay southward to Cape Bismarck, He will 
also determine the transverse profile of Grreenland 
on a line extending from Cape Bismarek to Ingleficld 
Tulet, on the northwest coust. > 


Dr. Hrnest Werner Siemens, the famous engineer 
and electrician, died at Berlin, on Dec, 6. Dr. Siemens 
was born at Lenthe, in Hanover, in 1816, was educated 
at the Lubeck Gymnasium, and joined the Prussian 
Artillery in 1834. He applied himself with great seal 
to the study of practical chemistry and the physical 
aclences, and became the inventor of the process of 
electro-gilding, of the differential governor and of the 
electric automatic reeording telegraph, As member 
of a Commission of the Prussian General Staff for the 
introduction of the electric telegraph system in place 
of the optical telegraphs, he proposed In 1847 the ap- 
plication of subterranean conductors, Insulated by gutta- 
percha, by means of a press invented by him for that 
purpose, which is still being used in the manufacture of 
cables. With the help of these insulated wires, he 
sueceeded, in the spring of 1848, together with Profes- 
sor Himly, in laying the first submarine mines with 
electric ignition for the protection of the harbor of Kiel, 
from the Danish fleet. In the same year he carried 
out the first great telegraph line in Germany, between 
Berlin and Frankfort-on-Main, and in the following 
year the subterranean line between Berlin and Co- 
logne. Dr. Siemens left the government service in 
1850, and devoted himself afterward entirely to sclen- 
tifle studies and to private enterprises. In 1847 he had 
laready laid the foundation of the telegraph works after- 
ward carried on by him under the firm name of Siemens 
& Halske, in Berlin, with later branch works in London 
and St. Petersburg, under the management of his 
younger brothers, William and Oharles. Among his 
many and various achievements in matters relating» 
to science and the technical arts must be mentioned 
as particularly noteworthy the invention and practical 
application of the quicksilver unit (Siemens’ unit), by 
means of which exact and comparative measurements 
became possible for the first time; further, that of the 
gutta-percha press already referred to; that of the de- 
velopment of methods for testing underground and sub- 
marine cables and determining the position of faults 
in them; the Invention of polarized relays; of the so- 
called Siemens armature, and of the dynamo-electric 
machine; the electric railway, and of numerous other 
inventions, such as the pneumatic dispatch tube system, 
and the Siemens alcoholimeter for registering the quan- 
tity of absolute alcohol contained in any alcoholic liquid 
passing through the instrument, Dr. Slemens was a 
member of the Prussian order “Pour le Merite,”’ and 
the late emperor, Frederick IIL, of Germany, conferred 
upon him the patent of nobility. He was also the 
recipient of many other distinctions and honors. At the 
time of his death he was engaged in building an elec- 
tric railroad in Berlin, 


NEW PUBLICATIONS. 


DECEMBER MAGAZINES.—The “Forum's” leading 
paper this month Is a discussion of the defects of 
popular education, by President Ellot, of Harvard Col- 
lege. His statement that it is training the reasoning 
powers which is the chief duty of the schools rather 
than cramming the memory, is one which applies as 
well to the technical schools as to the common schools, 
though the latter doubtless stand in much the greater 
need of the criticism. There is a tendency, however, 
to require too much of the memory and too little of 
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the judgment, even in the technical schools, and every 
teacher of engineering should read President Eliot's 
paper. Mra. Van Renssalaer writes on the artistic 
success of the World's Fair builders, ‘and gives them 
abundant praise, It is doubtless true that the great 
atructures at Jackson Park will do good service next 
year in educating the public in art and artistic things. 
By the way, it will be interesting to compare the 
buildings at Jackson Park, when completed, with the 
structures at Fairmount Park, at which the nation 
wondered 17 years ago. The difference in the struc- 
tures perhaps fairly typifies the progress which art 
and architecture have made in this country during that 
period, wo papers of great Interest to the student of 
social science in this number are, ‘How Should a City 
Care for Ita Poor? by Professor Peabody, of Harvard, 
and a description of the excise system by which 
Sweden and Nerway have in 12 yeara reduced by near 
ly one-half their consumption of distilled spirita, The 
“North American Review" has a paper on “Opportuni- 
tes for Young Men in Jamaica,"’ by the governor of 
that colony, He says frankly that Jamaica has no 
openings for young men without capital, but that those 
who have some resources can reap lirge profits there 
by the purchase of plantations, The island also pos- 
sesses large deposita of ochre and pottery clay, which 
are as yet undeveloped. ‘The great difficulty seems to 
be the lack of skilled labor, but one would think it 
might be met by importations from the United States. 
There is a brief paper entitled, ‘* American 
Chauvinism,"’ in which the writer saya “ the American 
people are inflated with a national vanity which 
creates among them a misconception of their country's 
relative value," and proceeds to specify particulars, 
Like many other critica he rather injures his argument 
by overstating hia case, 

The “Popular Science Mouthly'"’ has a translation 
from “La Nature," describing some recent applications 
of paper. Paper window panes, pulleys, flower pots, 
canoes, portable houses, and furniture are described, 
and the author even speaks of paper being used in 
place of iron for railway rails, but fails to give par 
ticulars concerning this application, which would be 
certainly remarkable if true, Another paper de 
scribes the experiments which have been made on 
inoculation as a preventive of cholera. According 
to the author’s statements, there is good evidence that 
inoculation is as much a preventive of cholera as it is 
of smallpox, which gives strong ground for hope that 
a system of vaccination for cholera may yet be de- 
veloped. This is a short paper on nickel and its uses, 
containing nothing with which engineers are not al 
ready famillar. This month's “Nineteenth Century" 
has an exceedingly interesting discuasion of ‘’The Labor 
Question,” as it is presented in England, by Joseph 
Chamberlain, The scope of the paper is broader than 
its title implies, comprehending all the modern de 
mands of the labor party. 

We expect little “solid reading” in the holiday num- 
bers of the literary magazines, and are. not disap- 
pointed. Those who read with interest Mr. Hitchcock's 
paper on Chinese railways and telegraph lines, in our 
issue of Nov. 17, should read in this month's ‘Har- 
per’s" Mr. H. B, MeDowell's description of some 
Chinese characteristics. In “Scribner's,” Mr, F. D. 
Millet \lescribes the decoration of the Columbian Ex- 
position, in a finely illustrated article, The “Century's” 
helpful paper by Rev. Washington Gladden, on the 
“Problem of Poverty,’ is most appropriate at the 
Christmas time; while those who are fond of the 
records of‘adventure and daring will not miss Archibat 
Forbes’ paper on ‘War Correspondence as a Fine Art." 
TA AND MEMORANDA FOR ENGINEDRS.—By 


T. Hurst. 11th edition. New York: Spon 
Chamberlain, 64mo, pp. 135, 40 cts. 


This is probably the smallest technical work pub- 
lished, occupying less space in the vest pocket than a 
watch. It is quite a useful little pocket-book, as we 
have stated in reviewing earlier editions, and contains 
a surprising amount of information for its size. The 
limit to its value on this side of the water is that It 
is based exclusively on English practice, but most of 
its contents are of common application on both sides 
of the ocean. 


DIK. RWLEKTRISCHEN ACCUMULATOREN UND 
IHRE VERWENDUNG IN DER PRAXIS. (Elec- 
a — BKatterics and their Practical Use.) By 
ts eae Ac iart Bigg Soe ers Pest, and 
se -% rtle \ aoe 
—— te et n; 12mo, pp. cuts, 


This is aah sian (XLY.) of Hartleben's electro- 
technical handy literature, which contains some exce!- 
lent special manuals. The author has endeavored to 
describe very fully those systems of storage batterivs 
which have so far proved efficient and are practically 
applied; the older types and the more recent systems of 
storage batteries, which as yet have not been put to 
practical test, are only given a secondary place. The 
principle of storage batteries is very clearly illustrated 
in the introduction. chapter is devoted to 
their practical appl om as storage batteries em- 
ployed in electric - centrul stations and smaller 
electric lighting plants, with notes as to their cost; 
accumulators for lighting vessels and cars or for sup- 
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plying motion, and accumulators used in telegraphy, 
wetallurgy and surgery. The illustrations, are very 
neat and good, as In so many other German teebnical 
books, We can warmly recommend the book to those 
desiring information on its subject matter, as one of 
the most complete treatises on it known to us. 


SOCIETY PROCEEDINGS, 


AMERICAN SOCIETY OF MECHANICAL ENGI 
NEBRS.—November meeting. The meeting opened 
‘Tuesday, evening, Nov. 20 with a very full attendance, 
Ives, Chas. H. Loring delivered bis annual addresa, re- 
printed in full in another column, after which a colla- 
tion was served and the evening passed in conversation, 

The morning (and only) session of Nov, 30 was passed 
in Hietening to the annual reports and in reading and 
discussing Mr, F. H. Daniels’ paper onan “Interesting 
Roller Explosion,” which we shall reprint in another 
issue, The afternoon was passed in conversation at the 
society house or in local excursions, of which along bat 
was given for the members to choose from, and the 
evening in a very successful and largely attended recep 
tion and conversagione at Sherry's 

The annual report of the council showed that seven 
business meetings had been held during the year. It 
had considered favorably a proposition that the secre 
tary keep on file a record of patents taken out by mem 
bers and had arranged to take charge of the Mechanical 
Engineering section of the World's Fair Congress, ‘The 
counell alvo asked engineers to co-operate in a move 
ment to do honor to the memory of G, A, Hirn, at Col 
mar, Alsace, hia native place, It Is proposed to have 
some one in attendance at the rooms of the society 
next year, apeaking several of the Kuropean languages, 
to receive and render all possible assistance to any 
foreign engineers who may be en route to the Chicago 
Exposition, An invitation to several of the foreign soeci- 
eties to visit this country tn a body is also contemplated, 
For maintaining the engineering headquarters at Chi- 
cago, $1,500 has been already subscribed, but $1,500 
more is needed, An amendment to the Rules, permit- 
ting the council to remit the dues for life member- 
ship of any member of ten years’ standing was pro- 
posed, 

The council passed favorably on 180 applications for 
membership last year; 2L members resigned for varlous 
reasons; 17 members died, The present membership 
is: 


EY SINS cto b:kerdarddsceotucrene nue ene 17 
eae we Gabe ict veces tébiceciscsesee ou 
DEti shin vakhkelds Gaknt bo cncveese ob 0sceaeeme 
AEE Sea | 0 dade u. HGS) vevbe 6d bbe veteetee us 
Pte dd +b whe itna nae $06 68 OMA dhe ee ccen cit 211 

DORs cai ccd vee Siees Gal eunse GVIsh Kueatdears 1,500 


The tellers reported 64 members, 6 associates and 24 
juniors elected on the ballot canvassed at the meeting. 

A congratulatory address to John Fritz, Ex-Vice-Pres 
ident of the society, and, as our readers kuow, one of 
the founders and ablest managers of the Americau 
steel industry, was read, with a feeling response from 
him. 

The report of the Finance Committee, showing a very 
healthy condition of the Society's affairs, was in sub- 
stance as follows: 


Receipts, Expenditures, 
Initiation fees...... $3,880 Printing, stationery. 2,128 
Annual dues, cur-  e Publications........ 9,955 

| SEE ee 19,681 P petage and express 1,199 
Annual dues, past. TED TADPOLE. occ ccceses 201 
©. ad- Salaries. . coves 4,822 

WORMS vb everenves 100 Office expenses. ones 606 
Paper sales. . - 2,842 Engraving....... eee 1,85 


cc cscecccks.. San Contingencies... 





eee SOT Binding. . -« S107 
Engraving. . 824 Meetings..... sie 658 
Rent of hail and Furniture, | ete. 262 
DOPEOE. sicce's ens 405 Radges and certifs.. 1,161 
Life membership, Traveling........... 2 
n vee aee 3,000 Rent..... % 2,867 
Le membersitip, 


Work of committees 178 






OI weaves oes . 1,050 Bonds bought...... 800 
Profit and loss. . 7 Life membership 
Gift, bonds. ....... . 500s bonds. . . 8,900 
Postage and express. 38 Gift of bonds...... 500 
Interest... ......05. 166 Interest..... aaa a 185 
Balance on hand Cataloguing. . 7 
Nov, 1, 1891...... 2 Insurance and safe — 





d it Pisa cas 1 
Total receipts.... $34,195 Balance on hand , 


® Nov. 1, 1802...... 1,628 
in inded keke $34,195 


In explanation and comment on the above the com- 
inittee beg to call attention to the fact that when the 
Inst report was presented in November, 1891, the duss 
were $10 per annum for members and associates, and $5 
per annum for juniors. At the beginning of the fiscal 
year closing the dues were increased by $5 per annum 
for all grades. At the presentation of that report, there 
were outstanding bills against the Society amounting 
to $3,586.15, for which there was no money avatlabl:, 
as the balance in the treasurer’s hands had ben 
drawn down to $2. The total receipts last year were 
$19,848; the total of this year’s receipts, $34,193, shows 
an increase of over 73%. 

As will appear from the report, not only has the 


cries te 
i is due, 
of cach concern, 


entire back indebtednesa been obliterated by the re- 
ceipta of the year, but the committee have+been abe 
to meet the special charges for the Te issue of Vol 
umes I, Il, and Ill, of the Society's ‘Transactions, 
which had been exhausted In the earlier edithon, which 
was small and was printed from type only 

Withdrawing from the summary the two items for 
printing and binding amounting to $3,588.25, which wil 
not oceur again, chargeale to this expenditure a’ one 
the financial improvement is made still mor: apparent, 
inasmuch as the new edition is printed from plates 
which are the property of the Society, and constitute 
an investment from which it may realize in future sales 
of these volumes. The receipts from sales of publi 
cations are greater this year than usual, by reason of 
the sale of many copies to members who had sub 
seribed for them, 

The receipta from life membership aceount, $4,050 
ure larger than usual this year by reason of the policy, 
which i# very generous in its relation to the soe ety, 
which has been pursued by a number of members 
They have constituted themselves life members by the 
payment of the $200 necessary for this purpose, using 
aa a legal tender bonds to that amount, of those which 
were iasued for the purchase of the house and lot 
which the Soclety occuples. By this means 83.000 
worth of these bonds have been acquired, the principal 
of which surrendered bonds becomes the property of the 
Soclety; and as the bonds bear interest, they form a 
5% investment during their pertod, and transfer the 
second mortgage Hen to a greater extent from tnd 
viduals to the organization, From the surplas the com 
mittee have also purchased bonds to the extent of #80) 
making a total of interest-bearing bonds now In pos 
session of the council as trustees, which have been 
acquired through this and other means to the any unt 
of $5,700, all of which Is interest bearing, save a few 
bonds, the interest on which ta by the deed of gift 
to be paid to the Library Association 

There is also deposited in savings banks to the credit 
of the Society, a fund of $2,558.97 bearing Interest, and 
to be devoted to the purchase of books for the Iibrary. 
Tt will also be seen that this year the Soctety has 
made a comparatively small cash outlay for books, but 
has acquired over $200 worth of books by exchinge for 
sets of its Transactions, as reported from the special 
library committee, 

There remains outstanding uncollected dues for the 
year just closed to the amount of $1,396 from 80 mem- 
bers. This unusually small percentage In a member 
ship of over 1,500 ts generally considered phenomenol 
and ia doubtless due to the fact that the council have 
considered the annual dues to be a business and con. 
mercial obligation, and have directed that when it re- 
mains unpaid and overdue for 11 mos., the negle tful 
member shall be drawn upon at sight. This procedure, 
so usual in commercial circles, ia doubtless the 
reason why so few remain in arrears, since no one is 
80 by oversight, and only those who by reason of Il 
health or other good cause have requested an extension 
are those whose accounts remain open. 

It speaks well for the healthy interest of all tts 
active members in the Soctety that this state of affairs 
can be reported. 

The report of the Iibrary and the House Committee 
showed that the receipts from rentals to members of 
the rooms on the third and fourth floor had proved 
a very popular feature, and had resuited In a revenue 
of $1,646 during the year, all of which was credited 
to the Library Association, as also $3,670 received from 
rentala of parts of the building to the Electrical Eng! 
neers or for temporary use. The total revenue of the 
Library Association, including a gift of 8690, was 
$6,927, of which $3,000 was paid out for interest, $2,238 
in maintenance and Improvement of the building, and 
$1,194 expended itn Ilbrary. 

Mr. Jesse M. Smith then gave a verbal report in 
regard to the engineering headquarters at Chicago, 
which are to be on Van Buren St., between Michigan 
and Wabash Aves., aboyt a block from the Auditorium 
and from the new Art Palace on the lake front, where 
the technical proceedings of the various congresses are 
to be held. 

The following officers were found unanimously elected, 
barring a few scattering votes: President, Eck- 
ley B. Coxe; Vice-Presidents, ©. W. Hunt, Thos. R. 
Pickering and Edwin Reynolds; Treasurer, Wm. H. 
Wiley; Managers, Chas. H. Manning, John Thomson, 
Cc, W. Pusey. 

The Committee on Standard Pipe Flanges submitted 
several voluminous tables showing detalis of the prac- 
tiee of 25 manufacturers, and also submitted tenta- 
tively, for discussion only, a set of proposed standard 
dimensions for pipes from 2 tns. to 48 ins., which can 
doubtless be obtaived by those interested from the 
secretary of the Society. We do not reprint it as it ts 
likely to be very considerably amended before it ts 
finally recommended, if it ever is. The committee com- 
ment on the voluminous matertal collected by it as fol- 


of dimensions of all sorts which 
ibtless, to the individual h 
has from time 


to time made 








only what ita own requirements and experience seemed 
desirable, and with these divergencies to face it ts 
evident that the problem presenta some difficulties 
While the dimensions given by manufacturers of caat 
iron pipe are comparatively small, the gates and valves 
which are to be used in connection with them are unt 
versally considerably heavier, which suggesta the en 
quiry, why the alight additional thicknesses necessary 
may not be made by pipe manufacturers, The coat of 
molding would be the same, and the only apparent 
increase in cost of product would be the very few 
pounds of additional metal necessary and a trifling ad 
dition in the expense of facing; for In the latter case 
most of the time expended Is in adjusting and centering 
the work in the lathes, 

Another difficulty to be met was to harmonise the 
measurements of flanges used in conjunction with 
‘wrought tron pipe with those of gates and water mains 
They have been generally made —— than cast tron 
pipe sizes, owing, firat, to a reinforcing fillet encircling 
the pipe above the flange, and, second, to an increased 
diameter due to the necessity for a rensonable width 
of gusket outalde of the inner flange face, where the 
metal is cut out for wrought tron pipe Insertion 

If, after further consultation with manufacturers, tt 
appears that they would be willing to slightly increane 
the dimensions of most of the Manges now made, the 
difficulty caused by the fillet can be avoided by making 
all flanges at thetr inner faces, ensept the smallest 
sizes, of sufficient thickness to Insure t proper depth 
of pipe thread For lower preasures, where a lesser 
thickness of metal will serve, a reduction may be made 
on the general surface, leaving the center around the 
pipe of the standard thickness; bosses for the bolta be 
ing kept at the same level 

If this method of construction ta adopted it would 
appear to have the consplcuows advantage of reducipg 
both the measurements of the belt circles and the 
flanges, for the distance between the nuts and outside 
of the wrought tron pipe surface may evidently be 
redneed by the thickness of the reinforcement formerly 
used and the fillet at ita base 

Seales for two pressures are proposed for sizes of 
St-in, and over, as it waa evident that from thie six 
up that the discrepancies in measurements, both tn 
pipe thickness and flanges, begins to be #o great that 
two etandards would seem advisable: one for preasures 
ranging up to 80 Ibs. and the other to 200 Ibs 

The thinner seale might perhaps be carried below 24 
ins., but the objection to doing so ta that at this point 
the difference In alzea ta not very large, and as many 
of the builders of pumping engines use considerabt: 
quantities of pipe ranging from 18 Ins. to 24 fne.. a 
amall difference in the dimensions of the two weal: 
might lead to confusion 


The Committee on Standards (to advocate a bill be 
fore Congress to establish an office for receiving, re 
cording and authenticating standards which might be 
adopted by reputable technical societies) reported in 
effect through Its chairman, Jas, W. Bee, that the time 
was not ripe for it now, and it was doubtful If it ever 
would be, and requested its discharge, which was 
granted, 

A long and Interesting discussion on standard wire and 
plate gages then followed, precipitated by «# report 
from an informal committee (Mesars. Pegleston and 
Wheeler) who had been asked to consider and report 
upon the expediency of a request to give the society's 
endorsement to a proposed new U. 8. standard gage for 
iron and steel sheets. The gage began with the usual 
0000000, and thence down to 0.1 and 38, varying trregn 
larly by vulgar fractions of an inch. The sentiment 
of the committee and the society was strongly adverse 
thereto, and tnetead of that a resolution of the Society 
was passed looking toward a formal indorsement of a 
gage varying by thousandths of an inch for every kind 
of wire or plates of either metal or other material, 
“No. 1" meaning 9.001 In. thick; “No. 19," 0.019 In. 
thick: “No. 200," 4% In. thick, ‘No. 1,260," 1% tn. thick: 
ete. The sentiment of the meeting was unanimous tn 
favor of such a gage as a substitute for all others, and 
except for the importance of the action a resolution 
adopting it, would have been passed there and then. 
As it is a committee is to be appointed and report. 

At the session on Thursday morning a paper on bend 
ing strains In the rims of fly-wheels due to the stretch- 
ing of the rim from centrifugal force wana the first 
presented. We reprint it elsewhere. Mr. F. M. Rites, 
of the Westinghouse Machine Co., then presented a 
paper discussing the mathematics of the shaft governor. 
The author showed the distinction between “degree 
of regulation” and “rapidity of regulation,” defining 
the former as ‘“‘the percentage of variation of specd 
necessary to maintain an equality between the cen- 
tripetal and centrifugal forces in governor adjinstments.’’ 
The rapidity of regulation is the speed of adjustment 
to the varying conditions of load or steam pressure 
Due attention to both these requirements ia necessary 
to a perfect governor. The practical result of the au- 
thor’s analysis was shown by the statement at the 
close of his paper that an engine of 500 HP. and mak- 
ing 220 revs. per min., was fitted with a governor 
designed in accordance with this analysis; the differ- 
ence between no load and full load was found to be 
not more than one revolution. The paper was briefly dis- 
eussed by Mr. Frank H. Ball, of the Ball & Wood 
Engine Co., who called attention to the fact that angu- 
lar inertia or the inertia of the rotating weight about 
its own center of gravity had-been generally over- 
looked in discussions on this subject. He believed, 
however, that there was rather less inertia amdng the 
designers of shaft governors than the author supposed. 

Following this came a paper by Mr. W. A. Gabriel, of 
the Elgin Watch Co., on a new process of entting cams. 
He has devised a machine for cutting cams more ac- 
curately and cheaply than can be produced by the eut- 
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and-try methods ordinarily used. The cutting tool is 
guided in its work by a lever resting on a revolving 

former made the shape of the cam to be cut and say 
five times its size. Thus any errors in the former are 

reduced to one-fifth their amount in the completed cam. 

Besides the machine for cutting ordinary cams, the 
author has devised machines for cutting a groove in 
the end or face of a cam and on the circumference of a 
cylinder. Two machines designed in the manner de- 
scribed by the author have been at work for three 
years at the Elgin Works with entire satisfaction. 

A paper describing some work done on the design of 
a calculating machine was read by Mr. Geo. Richmond, 
of the De La Vergne Refrigerating Co. The author 
disclaimed any intention to produce any such wonder 
of mechanism as the difference engines of Babbage or 
Scheutz, and had not indeed carried the work of de- 
signing his machine to completion. His machine might 
fairly be called a calculating typewriter, and might be 
adapted for a variety of uses according to the degree 
to which its complication was carried. 

Mr. G. W. Bissell, professor in the Iowa State Agri- 
cultural College, read a paper on the strains in lathe 
beds. His experiments showed that very considerable 
variations in the accuracy of lathe work might be 
caused by strains in the beds when made of the or- 
dinary form. The author omitted to state the practical 
lessons which his experiments pointed out, but Past 
President Oberlin Smith did that for him in a masterly 
manner. He said that there were two ways of building 
machine tools; they could be built on the anvil prin- 
ciple or on the fiddle principle. The latter is the com- 
mon method, but the former is the one which conduces 
to large output, accurate work and long life. He would 
make a lathe bed solid all the way through. The 
extra weight of cast iron costs very little compared 
with the steadiness and stiffness gained in the tool. 
All our machine tools are far too light in their sta- 
tionary parts. As showing the economy of heavy tools 
he instanced a shop equipment of automatic screw- 
cutting machines, which was changed twice throughout, 
a lot of 700-Ib. machines being thrown out for 1,500-Ib. 
machines and these in turn giving way to 3,000-Ih ma- 
chines. In conclusion he approved the three point 
principle of support, with suitable provision for sta- 
bility. Mr. W. 8S. Rogers said the objection to extra 
weight in machine tools was the cost of freight, cartage 
and erecting, the difficulty of moving, and the weight on 
the floors, where machinery was placed on upper 
stories. 

A paper by Mr. Samuel Webber, describing tests of 
driving belts was then presented. The tests were made 
on a double leather belt, plain, waterproofed and slot- 
ted, on two styles of leather link belts, on a per- 
perforated leather belt and on a leather lined canvas 
belt. There was less slip, and what occurred was 
more uniform with the slotted and perforated belts than 
with the solid belts. The link belts were so heavy that 
they heated the shaft of the friction pulley notwith- 
standing its thorough lubrication. The leather-lined 
canvas beit gave excellent results, but is difficult 
to lace and make a joint of proper strength. The 
slotted leather belt when so dressed as to be perfectly 
supple gave nearly as high results as the canvas belt. 

Prof. W. F. Durand, of the Cornell School of Marine 
Architecture then read a paper on “The Limit of Pro- 
pelier Efficiency as Dependent on the Surface Form of 
the Propeller."” It was a mathematical discussion, and 
showed that the limiting efficiency of propellers in gen- 
eral depends not only on the theoretical efficiency of 
the helicoidal surface, but in the distribution of work 
over the surface, which does not admit of general an- 
alytical treatment. 

The last paper at the morning session was by Mr. 
Geo. Richmond, discussing the thermodynamics of the 
refrigeration process. : 

Thursday evening’s session opened with two mathe- 
matical papers by Prof. De Volson Wood, of Stevens’ 
Institute, the first, an exhaustive investigation of hy- 
draulic reaction motors, and the second an explanation 
of the term, “negative specific heat.” 

Then followed what was the most entertaining paper 
and discussion of the meeting, that of Mr. H. F. J. 
Porter, Assistant Mechanical Engineer of the World's 
Columbian Exposition, on the topic “How Can the 
Present Status of the Engineering Profession Be Im- 
proved?” The gist of the author’s argument was that 
the standing of the profession with the public is seri- 
ously injured by the fact that anyone who chooses 
can assume the title or degree of an engineer. The 
blunders and rascality of those who assume the title 
with neither ability nor character causes people to 
look with distrust upon the work of all engineers. To 
remedy this state of affairs Mr. Potter proposed that 
the profession should undertake the task of deciding 
who may and who may not assume the title engineer. 
He suggested a classification of the whole engineering 
field into the following nine divisions: Mining, metal- 
lurgical, manufacturing, static, dynamic, land, hyd- 
raulic, aerial, military. An engineer would be required 
to obtain a license or testimonial of proficiency from 
a “Board of Regents” prior to practice in each of these 


departments. Standard fees should be agreed on, and 
thus “the large body of licensed specialists would be 
able to obtain a living, while the incompetent could 
not thrive.” Mr. Porter suggested that the engineering 
congress at the Columbian Exposition might, with 
propriety, consider this subject, and wound up by say- 
ing that his remarks were simply offered to induce dis- 
cussion. 

So far as this object was concerned he was-highly 
successful. Prof. R. H. Thurston opened with an ad- 
mirable paper in which he expressed the view that the 
steady improvement in the technical schools was a 
chief and important agency in raising the standards 
of the profession. He urged that men unfitted by tem- 
perament or lack of natural abilities for the duties of 
the profession should be kept from entering it, so far as 
possible; that the technical schools should constantly 
strive to raise their standards of admission, and have 
their pupils well equipped with a good general edu- 
cation before starting them on their technical course. 


- As President Gates, of Amherst, says: “It is better 


for a man to be a success in his profession at 30 than 
to enter it at 20.” Finally, he called attention to the 
importance of specialization in professional work; and 
said that personal character was the final touchstone 
by which the standing of all members of the profession 
would be determined. 

Mr. J. T. Hawkins suggested that the engineering 
profession be classified in two divisions, the “hypotheti- 
cal” and “creative.” Such investigators as Rankine and 
Hirn would go in the first class, while Watt, Corliss 
and Edison would occupy the second. Where the ordi- 
nary engineer would come in under such a classifica- 
tion he did not state. A further suggestion of his was 
that the inventive faculty was not sufficiently trained at 
the present time, and that a chair of invention ought 
to be endowed in every engineering college. The youth- 
ful inventors and “born mechanics” should be searched 
out and placed under its tuition. 

So the discussion continued, a dozen or more mem- 
bers taking part in it. The original topic was soon 
lost sight of, and a brisk little controversy was started 
over the merits and demerits of the technical school 
graduate. 

None of the “practical’’ men were disposed to deny 
that the engineers of the future would be graduates of 
technical schools; but they were able to tell some very 
good stories concerning the childlike ignorance of prac- 
tical matters and the decidedly stupid blunders of cer- 
tain technical graduates. The technical graduates were 
well represented in the meeting, however, and proved 
well able to sustain their end of the discussion, which 
was continued until nearly 11 p. m. 

The concluding session of the meeting opened at 10 
a. m., on Friday. Prof. D. 8. Jacobus read his paper 
on experimental determination of the heat generated 
per candle-power in oil and gas lamps used for car 
lighting. He found that oil lamps produced about 191 
British thermal units of heat per candle-power, and 
oil gas lamps (four-flame, Pintsch burners) about 127 
B. T. U., showing that the oil gas is a considerably 
more efficient illuminant than the mineral seal oil. 

Mr. R. Van A. Norris read a brief paper describing 
tests on a pair of duplex steam pumps which received 
their suction water under a piezometric head of about 
GO ft. An air chamber was placed on the suction pipe 
and no trouble whatever was experienced in the work- 
ing of the pump. 

A rather interesting discussion followed, in which 
the fact was brought out that a great many “‘practical’’ 
engineers will not allow a pump to take its suction 
water under pressure. Nobody offered any reason for 
this expensive superstition, and the opportunity was 
not lost by the technical graduates to get a rap back 
at the “practical” man. 

Prof. W. H. Bristol then exhibited his pressure record- 
ing gage for very low pressures, illustrated and de- 
scribed in another column; and was heartily applauded 
for his ingenious and interesting work. 

Mr. H. C. Spaulding, of Exeter, N. H., presented a 
description of a variable speed power transmitting de- 
vice. It consists of a pulley with a deep groove having 
inclined sides. By narrowing or widening this groove 
the belt is made to run farther from or nearer to the 
center and thus the leverage of the pulley is altered. 
The device is the invention of Mr. E. F. Gordon, 
Mechanical Engineer of the John A. White Co., of 
Dover, N. H. It has been applied to a band sawing 
machine the belt of which transmits about 10 HP. 
with satisfactory results. 

Prof. R. C. Carpenter’s description of an engine 
test made for the purpose of ascertaining the relative 
economy of simple and compound engines with a vari- 
able load was then presented. He found that the com- 
pound engine gave a higher economy with extreme 
variation of load than the simple engine, and that the 
effect of the steam jacket was to increase the economy 
from 2.75 to 5%. In discussion Professor Thurston 
called special attention to the fact. that the jacket on 
the h. p. cylinder was proved to be nearly useless, be- 
cause the difference of interior and exterior tempera- 
tures was insufficient to force much heat through tho 


cylinder walls. Further, jacketing the barrel is the 
least effective method, and jacketing the heads is the 
most effective. While the gain by jacketing is not 
great, Professor Thurston said that its first cost was 
so shall that it was a highly paying investment. For 
example, a jacket adding $10 to an engine’s first cost 
might save $60 worth of coal per annum. Mr. W. ©. 
Kerr, of the firm of Westinghouse, Church, Kerr & 
Co., pointed out that Professor Carpenter's tests had 
only showed that the compound engine had a high 
economy with a variable load when it was run con- 
densing. He had not subjected it to variable load when 
run non-condensing, which is the way in which nine- 
tenths of the compound engines have to run. 

Mr. Anthony Victorin read a paper describing tests 
made on the 120-ton bridge crane at the Watervliet 
Arsenal. The results showed that the efficiency varied 
from 22% to 67%. No mention was made, however, of 
the fact that the value of a crane depends on other 
considerations far more than on its actual economy in 
the use of power. 

A new steam radiator arranged to graduate its radi- 
ating surface by filling up with water to various 
heights was described by J. T. Hawkins. The discus- 
sion brought out the fact that the same thing could 
be accomplished in a number of different ways and 
that commercial considerations would determine the 
importance of the invention. 

Prof. ©. H. Peabody's description of tests made 
on the triple-expansion engine at the Massachusetts 
Institute of Technology was then read. The conclu- 
sions reached from these tests were that it was quite 
possible to supply too much heat in steam jacketing; 
end that it makes little difference where the heat is 
supplied (to what cylinder) so long as enough and not 
too much is furnished. These statements were crit- 
icised by Mr. G. W. Rockwood and by Professor Thurs- 
ton, the latter maintaining that it made a large differ- 
ence where the jacket was applied. 

The session closed with two very interesting topical 
diseussions, one by Professor Sweet, on the weaving 
shed type of construction for a machine shop, the other 
by Mr. W. 8. Rogers, giving some comparative tests 
of the milling machine and the planer, in which the 
milling machine was found to do six to nine times as 
much work as the planer in the same time. 


COLUMBIAN ENGINEERING SOCIETY.—At a 
special meeting on Nov. 29, at the Columbian Uni- 
versity Building, Washington, D. C., a paper on ‘“The 
Evolution of Railways, with special Reference to 
Electricity as a Motive Force,’ was presented by J. 
Luttrell Murphy, Gen. Man. of the Robertson Electric 
Railway Co. EB. C. Ruebsam, Secy. 

NEW ENGLAND WATER-WORKS ASSOCIATION.— 
The regular quarterly meeting will be held at Young’s 
Hotel, Boston, Mass., Dec. 14. In the morning the 
party will visit the recently completed covered reser- 
voir at the Brookline water-works; and will also visit 
the Fisher Hill and Chestnut Hill reservoirs of the 
Boston water supply system, and the pumping station 
at the latter reservoir. Lunch will be served at 1 
p. m. In the afternoon a description of the Boston 
water-works, illustrated by lantern slides, will be 
given by Desmond Fitzgerald, Resident Engineer of the 
additional water supply, and Superintendent of the 
Western Division of these works. A paper on ‘The 
New London Water-Works,” will be presented by Wal- 
ter H. Richards, Superintendent of the Works. 

‘ Secy., R. C. P. Coggeshall. 

ENGINEERS’ CLUB OF ST. LOUIS.—At the meeting 
on Nov. 16, President Johnsori in the chair, 21 members 
and two visitors present, a paper on “Graphical Rep- 
resentation of the Output and Efficiency of Operation 
of a Dynamo” was read by Prof. F. EB. Nipher, who 
stated that all of the quantities involved can be rep- 
resented in terms of total EB. M. F. magnetizing current 
and speed. The equation first published by Frolich rep- 
resents the relation between these quantities in a very 
satisfactory way in a dynamo, which will run with 
brushes at a practically constant lead. This equation 
is the equation of an hyperbolic paraboloid, upon which 
lines of constant output, and constant efficiency, and 
constant torque can be drawn. 

CORNELL ASSOCIATION OF CIVIL ENGINEER- 
ING.—At a meeting held Nov. 15, at Ithaca, N. Y., for 
reorganizing for the present year’s work, the follow- 
ing were elected officers: President, Henry R. Lordly; 
Vice-President, Dan. B. Clark; Secretary, C. W. Ash- 
by; Treasurer, John W. Ripley. The alumni, seniors 
and juniors of ihe College of Civil Engineering, consti- 
tute the membership roll, the officers being elected from 
the senior class. The object of the association is, pri- 
marily, to take up and discuss papers either sent in by 
members as the result of their individual efforts, or 
selected from the different periodicals published in 
the interest of the profession, and secondly, for the 
purpose of providing a course of lectures by non-resi- 
Gent lecturenn the Sieh qh etiays Suney it at yree- 
ent. 

ENGINEERS’ SOCIETY OF WESTERN PENNSYL- 
VANIA.—At the regular. meeting at Pittsburg on Nov. 
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15 the Committee on “Smoke” presented its final re- 
port, which was discussed fully. The committee cov- 
ered the ground reported by its members, who were 
subdivided as follows: 1, General Chemistry and Phy- 
sical Laws Governing Combustion; John W. Langley and 
Alfred E. Hunt. 2, Methods and Devices to Prevent 
Smoke; W. Lucien Scaife, D. Ashworth and C. Hyde. 
3, Historical and Legal Methods Employed, and Present 
Consumption of Fuel in Allegheny County; Thos. H. 
Johnson, Alex Dempster and Thos H. Roberts. 

At the meeting of the Chemical Section on Nov. 22, 
Mr. S. A’ Ford, late chemist of Edgar-Thomson Steel 
Works, described his multiple filtering apparatus, and 
exhibited the machine. Mr. Weed described a satisfac- 
tory method of mounting mineral specimens, and a 
way of coating laboratory labels so that they would 
resist moisture and acid fumes. The Secretary read a 
paper by Fredk. H. Williams, chemist of the Riverside 
Iron Works, on “‘The Use of Hot Hydrochloric Acid in 
the Determination of Sulphur in Pig Iron by Evolution.”’ 


SOUTHERN AND SOUTHWESTERN RAILWAY 
CLUB.—The next meeting will take place at the Kim- 
ball House, Atlanta, Ga., Jan. 19, The subjects for 
discussion will be as follows: 1, “The Best Course to 
Pursue to Reduce Oil Consumption in Engines and 
Cars,” T. W. Gentry, A. T. Hooker and Jas. Culien, 
special committee; 2, “Driving Boxes—Best Material 
and Shape in Order to Prevent Breakage and Wear; 
Is the Solid Box Suitable for Heavy Engines?’ A. W. 
Gibbs, Jas. Meehan and F. E. C. Davis, special com- 
mittee; 3, “Staybolt Inspection,’’ R. P. C. Sanderson, 
W. H. Owens and F. H. McGee, special committee; 4, 
“Best Material for Piston Rods and Mode of Fasten- 
ing Rod to Cross-Head and Piston-Head,” G. W. 
O’Brien, Geo. D. Harris and Wm. Rutherford, special 
committee; 5, ““The Experience of Members with Com- 
pound Engines.’’ The following committee is expected 
to make a report: W. H. Thomas and Pulaski Leeds, 
on “Repair Work on Large Systems, and Location of 
Plants for Same.’’ 8. A. Charpiot, Secy. 


UTAH POLYTECHNIC SOCIETY.—At the November 
meeting of the society, at Salt Lake City, the principal 
paper was by Admiral Selwyn, of the British navy, on 
the “Relations Between Solid, Liquid and Fluid Fueis,"’ 
in which he showed how, to a very great degree the 
smoke nuisance can be eliminated with a great saving 
of fuel. 

The topic of “Utah Building Materials and Their Ap- 
plication in Construction,’’ was entered upon by Colonel 
Stevenson, the President, who brought to the attention 
of the society specimens of marble and onyx, and 
showed that they were of very great value for ornamer- 
tation and all interior decorations. Professor Cedar- 
strom gave a statement of his efforts to develop his 
quarries, and the results at the present time. BExcel- 
lent specimens were shown by the Provo Sawing « 
Polishing Works. The constructive value of the Utah 
asphalts brought out from Captain Whitall, U.S. A., 
some statements of his experience in connection with 
hydrocarbons. He had recently returned from eastern 
Utah, and dispiayed several specimens of classified and 
unclassified bitumen, asphalts and mineral wax. Mr. 
James Parks, of New York, General Manager of the 
Cosmos Company, operating most extensively in south- 
ern and eastern Utah, referred to the asphaltic deposits 
of his company, and stated that the asphalts of Utah 
are constantly increasing in value in the eastern mar- 
kets. Mr. H. L. A. Culmer confirmed the statement 
made by Mr. Parks that the asphalts of Utah of certain 
grades were every day becoming more and more valu- 
able for painting and japaning purposes, and that they 
are now being used for these purposes almost to the 
entire exclusion of foreign material, and that his com- 
pany is shipping from 50,000 to 100,000 Ibs. per week 
to eastern and western points. 

Colonel Stevenson then read a short paper on ‘The 
Better Maintenance of Street Pavements.’’ He stated 
that foreign and home practice where asphalt pave- 
ments are being laid necessitated an increased width 
of tire of heavier vehicles, to lessen the wear on pave- 
ment and insure greater ease of traction. With this 
paper was presented a table by Mr. W. P. Hardesty, civil 
engineer, Salt Lake City, showing measurements made 
of our heaviest drays and of omnibuses and other large 
vehicles, demonstrating the fact that the widest tires 
in use for the heavier class of drays here are only 2% 
ins., with weights occasionally as heavy as 1% tons per 
wheel. For this weight the English and European 
ee eS WE oe Oe ee eS 
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“The Utility of Foliage on City Streets’’ was next 
discussed, bringing out a diversity of opinion, but 
showing that cities such as Worcester, Mas., New 
Haven, and Hartford, Conn., and Savannah, Ga., have 
found that foliage on the business streets had proved 
and made the cities attractive in every sense 
of the word. Lieut. Salisbury, of the Weather Bureau, 
gave some interesting statements in support of an in- 
crease of foliage. 


LIVERPOOL ENGINEERING SOCIETY.—The sec- 
ond ordinary meeting of the session was held 


Noy. 9, Mr. Robert E. Johnston, President, in the 
chair, when a paper entitled ‘““‘The Development of the 
Machinery of Atlantic Liners” was read by Mr. A. J. 
Maginnis. He commenced by pointing out the gradual 
development in the horse-power, displacement and speci 
of various representative vessels from the “Savannah"’ 
in 1819 to the coming Cunard steamer “Campania,” 
which was estimated to represent 20,000 tons displace 
ment, propelled 22 knots with 1.5 I. HP. to the displace 
ment ton. Commencing with side lever engines for 
paddle-wheel vessels, the various types of machinery 
of this class were described, followed by descriptions 
of screw propelling machinery, in the various forms of 
bear, steeple, oscillating and other geared screw en 
gines, also various types of direct acting engines, and 
the evolution to compound and triple expansion engines. 
After a general description of the various classes of 
boilers, the important matter of the weight and thick- 
ness of boiler shells as at present constructed was no- 
ticed. The pressing need of improvement in the marine 
boiler is to reduce the weight and space occupied, and 
it was noticed, that of all the various forms used, ma- 
rine engineers generally look to the locomotive boiler as 
coming nearest to meet their requirments in the fu- 
ture. With the improvements in the feed, and general 
working of boilers which have taken place, the author 
considered that the successful working of this class 
of boiler was now within measureable distance. The 
machinery of the more recent liners are commented 
upon, and their performance noted in comparison with 
the older and with the coming vessels. Several in- 
teresting tables were given showing the gradual devel- 
opment of the machinery now in use. 


ENGINEERS’ CLUB OF PHILADELPHIA.—Meet- 
ing of Nov. 19, Pres. James Christie in the chair. 
Thirty members and visitors present. The first busi- 
ness was the proposed revision of the constitution and 
by-laws. Most of the changes were in wording and ar- 
rangement, the few radical ones being as follows: The 
appointment of the Secretary by the Board of Directors 
instead of his election by the club. Making the num- 
ber of votes necessary to reject a candidate for active 
membership 5% of the legal votes cast, and 
in the case of honorary members, 3% of the 
legal votes cast. Increasing the annual dues of resident 
members and associates to $15. Limiting the honorary 
membership to 1% of the active membership. 
and time for election of honorary members to the 
annual meeting. These matters were informally dis- 
cussed by members present, and the draft of the re- 
vised’ constitution and by-laws will be presented at the 
next meeting on Dec. 3. 

The discussion on the water supply of Philadelpbi: 
was continued. Mr. Edwin F. Smith confined his re- 
marks mainly to the question as to whether or not the 
Schuylkill River is available, as to quantity and quality, 
to supply the needs of the city. It is now, and must 
continue to be for some time at least, its main supply, 
as the project for changing the source of supply 
would require years for its execution. While in 1867 
the condition of the river at Philadelphia was in a 
worse state of pollution than it is now, and although 
the population of the city has increased enormousty since 
then, the death rate, which is the surest indication of the 
condition of the watef supply, has not increased, the rea- 
son being that much has been done, especially in the last 
ten years, to improve the supply by diverting well 
known sources of pollution within the city limits. It is 
questionable whether there has been any marked change 
in the minimum flow of the river in the past 50 years, 
assertions to the contrary notwithstanding. The fig- 
ures reported by the Water Bureau for the year 1816 
are based upon float measurements, but there is no 
means of knowing whether they represent the mint- 
mum flow (as has been stated) or not. The matter 
cannot be taken from a single measurement, but should 
be the minimum of the natural flow of the stream for 
24 hours, selected after careful gaging, from observa- 
tions extending over a long period of years. The mini- 
mum flow of 210,000,000 gallons (by weir measurement) 
was reached this year during a few days in the present 
month, the average daily flow during the season of 
drought being about 250,000,000 gallons. 

When the recent drought was most severe, and the 
flow of the river at its minimum, a large part of the 
water used was for power at the Fairmount works. 
where turbine wheels are employed, and use not less 
than 20 gallons of water for power for 1 gallon pumped 
into the reservoirs. The quantity used for power at times 
amounted to over 100,000,000 gallons per day. With 
this quantity to spare in the natural flow of the stream 


above Flat Rock, it cannot be said 
River is insufficient in quantity to 


made inadvertently, but ft has also been constantly 
asserted in public journals that the sewage from a 
population of 250,000, with hundreds of large manufac- 
tories, drains directly into the river. There is no such 
population contiguous to the River Schuylkill and its 
tributaries, so near as to drain into it, and no reason- 
able person would contend that drainge from farms io 
the open country, away from all water courses, finds 
its way into the river. The total population of ail 
towns in the valley is about 135,000, about one-half 
the usual estimate, and there is not a regularly sew- 
ered town, with the exception of Pottsville, in the 
valley. The towns from Norristown down remain a 
menace to the purity of the water supply, but they 
only pollute the stream to a small extent at present, 
as they are not yet sewered. For a long time to come 
it will be cheaper for the towns in the valley to keep 
sewage out of the river than it would be to go to dis- 
tant sources of supply. The most dangerous sources of 
pollution for the Schuylkill River are within the city 
limits, less than five miles from its pumping stations 
Considering all these facts it is worse than folly to 
condemn the Schuylkill in such a wholesale manner, 
and more especially to charge evils to it which have 
no certain existence. 

Mr. John E. Codman: What Mr. Smith has said 
about the Schuylkill supply is in accordance with obser- 
vations that have been made by the Water Bureau. 
In October of this year, the rainfall varied in Eastern 
Pennsylvania as follows: Philadeiphia, .32 in.; Lebanon, 
.29 in.; Reading, .20 in.; Doylestown, .32 in.; Pottsville, 
.48 in.; Quakertown, .68 in., and Seisholtzville, .61 in. 
With the present storage capacity slightly increased, 
our future needs would be amply provided for, and if 
we could control the matter of sewage disposai, the 
Schuylkill River would be a very good source of sup 
ply. If a gravity supply could be obtained in suffi- 
cient quantity, it would, of course, be superior to one 
that had to be pumped. L. F. Rondinella, 

Secretary. 
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NEW ENGLAND RAILROAD CLUB, 
ne * a Bote Speed for Trains.” Secy., F, M. Ovrtis, 
0. 
NEW ENGLAND WATER-WORKS ASSOCIATION, 
— 14. Young’s Hotel — Mass, Secy., R, C. P, 
geshall, New Bedford, } 
NEW TORR RAILROAD CLUB 
Dee, 1 Secy., H. G, Prow 18 Broadway way, N.Y. 
ENGINEERS’ CLUB OF CINCINNATI. 


Dee, 15, J, F. Wilson, 24 W, 4th St, 
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ohn Eric 
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Dee, 2 ood, 127 East 234 St, New Yor? . 
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eg oe ENGIN is SOCIETY OF ST. PAUL, 
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CIVIL Noi 'EERS’ CLUB OF ULE ELAND. 
Jan, 3. Secy., Chas, 8, Howe, Case School, 


ENGINEERS’ SOCIETY OF PHCENIXVILLE, 

Jan, 3, Sern W. Halliburton. 
WESTERN SOCIETY OF ENGINEERS, 

Jan, 4. cour Jno. W, Weston, 51 Lakeside ~~ Chi 
aseotnaT os oF civit ENGINEERS OF DALLAS. 

Jan, bs merce St, 
TECHNICAL Society oF fitz PACIFIC COAST, 

Jan. 6, ‘on Geldern, 719 Market St., San Francisco. 
NORTHWES “HAT HOaD CLUB, 
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ENGINEERIN are Mea, ¢ THE SOUTH. 


Jan. ot 
witiiiGa® BorwniRiNG #60 = a 
‘an. 17, Annus! meeting la Mich, Secy 
H Mich, 
SOUTHEEN AND SOUTH WESTERN BAILWAY CLUB. 
Ga - A. Charpiot, Macon, Ga, 


- 


om, Semael 





emerge ti NON SO RN RR ES RNS BN REE CK OTE eg A Im GOR 9800 LR Rm ee. “67 SMR ERP AE HR! RN IRM: 


| 
| 
| 
| 
| 


AON Me SOE SO 


[ENGINEER ING NEWS| 


AND 


AMERICAN RAIL Way JOURNAL. 


Published “W ‘eekly a Tribune “Building. “New ¥ ork. 
Entered at the Post Office, New York City, 
as Second Class Matter. 


VoL. XXVIII. THURSDAY, DECEMBER 8, 1892, sais 


1D. MoN, STAUFFER, A.M. W ELLINGTON cit Eprrors 
Cras. W. Baker, BE. E.R. TRATMAN, | AssoctaTE Eprrors 
M. N. Baker, F. P. Burt, 


Gro, H. Froat BUSINESS MANAGER 


SUBSCRIPTION RATES: One year, $5.00; 6 months, 
$2.50; 4 months, $2.00; single copies VS cents. To all 
forcign countries in the Postal Union, add $2.08 to above 
prices for postage, Subscribers can have the mailing 
addreas of their paper changed as often as they desire, 


They should send both the old and the new addresses, No * 


club rates are allowed, 

The date when the subscription expires is on the ad- 
areas label on each paper, the change of which to a subse- 
quent date becomes a receipt for remittance, No other 
receipt is sent unless requested, 

ADVERTISING RATES: 2 cents per line agate 
measure. Schedule sent on request. Changes of ad- 
vertizements must be in hand on Monday afternoon; new 
advertisements, Tuesday afternoon; transient advertise - 
ments. not later than Wednesday noon, The last pages go 
to press early on Thursday, We shall be obliged if sub- 
seribers who fail to receive their papers promptly will 
notify ux without delay. 


The interesting address of President Charles H. 
Loring, of the American Society of Mechinical 
Engineers, which is reprinted in full in another 
column bears just and eloquent testimony to the 
overwhelming importance of the steam engine as 
the creator and sustainer of modern civilization, 
and truly says that “we who are born under this 
benign influence but vaguely appreciate its value 
and rarely recognize our obligations to it’—to the 
full extent, at least. But in his admiration of this 
great agent of civilization. Mr. Loring goes some- 
what bevond: the general view, at least, if not 
beyond the true view, by declaring in effect that 
the steam engine is not only the first but the last 
great word of science in this direction. He says 
early in the address: 

It was to the relief of all mankind that the immortal 
inventor of the steam engine gave to the world the 
finest solution of the problem (of power) it can ever 
hope to receive. 

This judgment he repeats in effect at the end 
of his address where he answers the question: 
“Can the inventive mind of man bring into being 
any other device that will do its work cheaper, 
better and more handily?’ To this he answers 
that “that already dreamed of is the limitation of 
our resource,” thus excluding the possibilities of 
any material improvement of the steam engine 
which has not been already dreamed of, and goes 
on to enumerate as the remaining hopeful possibili- 
ties, better utilization of water, wind and tide 
power and possible direct conversion of heat into 
electricity, adding the opinion that even “when 
all shall be realized which these as yet unused 
resources offer to man, the steam engine will still 
remain the grandest conception of the human 
mind, the great conservator of the human race.” 

It may be that this view is correct, but it seems 
to us quite too_ sweeping. There is still a known 
possibility of doubling or tripling the economy of 
the steam engine itself and there is the possibility 
of converting heat energy into working energy di- 
rect, which the analogies of nature teach us can 
be accomplished simply somehow, because it is 
accomplished, but to which man has hardly yet 
begun to give serious attention, for the very good 
reason that he has only recently come into a posi- 
tion to do so. Who then can now declare or even 
rationally guess at man’s ultimate powers in either 
of these directions, not to speak of other possible 
directions not yet suspected? 


The danger of protecting crossings by gates 
during the day and then leaving them un- 
protected with gates up during the night 
was again illustrated by a distressing acci- 
dent at Elmira, N. Y., Nov. 80, by which 
five persons lost their lives. Such a practice 
is rather worse than haying no gates at all and 
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should be forbidden by law, at least in cases of 
main lines like the Erie which have about as many 
trains by night as by day. Its obvious effect is 
to create a feeling of false security in the minds of 
the public in regard to that particular crossing. 
Traveling by day only, as most men do, the public 
gets to looking upon that particular crossing as 
only dangerous when the gates are down or going 
down. When the rare occasion comes for night 
travel the average man will assume as a matter 
of course, as he has a right to do, that gates up 
means safety by night as it does by day. This is 
especially so because the man traveling by night 
is apt to be out for pleasure rather than business, 
and particularly apt to be in a jovial and negligent 
state of mind, which is a lawful state of 
mind, and one in which every citizen has 
a right to be protected as fully by night as by day. 
The time cometh and now is when trunk lines 
like the Erie may properly be required to eliminate 
all grade crossings from its track, but until that is 
done, they should at least cease to set traps for 
the unwary by making the same condition of the 
gates mean safety by day and danger by night. 
_—_—_-- eo--—_ 

An expensive blunder in the arrangement of 
pumping plants which appears to be not uncom- 
mon, was discussed at the recent meeting of the 
American Society of Mechanical Engineers, It 
seems to a common idea that a pump must 
not have its suction side under any considerable 
pressure. In a case cited the water supply for the 
pumping station of a town water-works was piped 
to the pumping station under a head of about 60 
ft. Instead of utilizing this head to assist the 
pumps, the pipe was allowed to empty into a re- 
ceiving well at the pump station and the pump suc- 
tion was taken from this well. The engineer who 
had the temerity to suggest that the supply main 
might be connected directly to the suction with a 
large decrease in the load on the pump had a hard 
fight to get his plan carried into effect. Other 
cases were reported where large sums were ex- 
pended to make sumps and reservoirs for pumps 
to draw from and avoid placing any pressure on 
the suction side of the pump plunger. The only 
reason cited for this wasteful method of working 
is that the suction valves would not seat, were 
the suction under a head; but this is apparently 
pure theory. The real reason, probably, Why a 
prejudice exists against pressure on the suction side 
of the pump is the water hammer which is apt 
to accompany it. This is easily obviated by placing 
an air chamber on the suction side, and indeed, this 
is a benefit to any pump where the suction main 
is of any considerable length. The necessity of an 
air chamber on the force main seems to be easily 
comprehended; but the advantages of a similar 
cushion on the suction main escape the attention 
of all but a very few. A large proportion of the 
troubles with water hammer in pumps could be 
obviated by a proper arrangement of air chambers. 
That placing an air cushion on the suction is far 
preferable in point of economy to the frequently 
practiced plan of snifting in air or even forcing 
it in by an air compressor will hardly be denied. 

eo 


St. Louis is now having its turn at an epidemic 
of typhoid fever. In November, according to the 
“Globe-Democrat,” 165 deaths from that disease 
were reported, which number is eight greater than 
the average of the total yearly number of typhoid 
deaths for the past 25 years. For the week end- 
ing Noy. 28, there were 35 typhoid deaths and for 
the week ending Dec. 3 there were 84 deaths. 
Nearly all of the cases are between Grand Ave. 
and the river, which is said to be the most com- 
pletely sewered portion of the city and to be more 
generally supplied with river water than any other 


section. A local physician, according to press dis~ 


patches, has made a chemical analysis of the city 
water and states that organic matter is present in 
unusual quantities. 

No satisfactory explanation of the cause of the 
epidemic has yet been proposed, some people at- 
tributing it to the water supply and others to the 
sewerage system, bad plumbing or rendering works 
up the river. Mr. Robert E. McMath, M. Am. Soe. 
C. E., is reported as hinting, though doubtless not 
believing much in such a possibility, that perhapls 
the water may be contaminated by the sewage of 
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Chicago, which finally reaches the Mississippi River 
above St. Louis after a total journey of some 375 
miles, and so might bring typhoid germs to St. 
Louis. As a comparison with the 165 typhoid 
deaths in St. Louis in November there were in the 
13 weeks ending Nov. 19, only 156 deaths from 
typhoid in New York city. The population of St. 
Louis, by the last U. S. Census, was 451,775; that 
of New York, is now about 1,700,000. 

With a rapid increase of typhoid fever. through- 
out the month of November it does not appear that 
any adequate biological examinations of the water 
supply were made under the direction of the city 
authorities; or, if made, its results have not been 
made public to our knowledge. A city of the size 
of St. Louis, drawing water from a river always 
open to pollution, would do well to “have weekly 
chemical and biological examinations of its water 
supply made by acknowledged authorities, which 
is perhaps aimed at by the recent establishment 
of a chemical laboratory in connection with the 
water-works, with Mr. John L. Wicksford as 
chemist in charge. Work has been in progress for 
several years on a new water supply from a source 
further up the river, which plainly is needed. 


RAILWAY CONSTRUCTION IN THE FAR 
WBHSTERN STATES 

The statistics of railway construction in the far 
Western States, which accompany the last of our 
series of sectional maps of railway progress for 
1892, show, as was to be expected, a genet'al de- 
crease in activity from last year's figures. The 
following is a summary of the work in progress in 
each state as shown by the detailed list of lines 
given elsewhere in this issue: 


In Located Projects 
~Track latd.— —_— process an of sone 

In year To date in of con- under = prom 

8 eam. 1891. 1892, struction, survey. ise, 
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3O6 273 w ] 
12 Te 08 
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6 4 200 845 
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8i3 2,650 4,17 

By comparing this table with that given in pre- 
vious maps of this section it will be seen that 
there has been very little change in the position 
of the centers of most active construction. The 
States of Montana, Idaho, Washington and Cali- 
fornia comprise the greater part of the mileage of 
new railway completed this year and in process of 
survey and construction, as well as that projected 
with more or less prospect of being constructed in 
the future. A further examination of the detailea 
list shows that, as in 1890 and 1891, nearly all of 
the active work is being done by the large systems. 
In Montana, Idaho and Washington, the Great 
Northern and Northern Pacific are doing the 
greater part‘of the work; in California the South- 
ern Pacific has the more valuable portions of the 
state covered by a system of lines in progress of 
construction and projected, and in Utah, Colorado 
and Arizona the Atchison, Topeka & Santa Fe, 
Denver & Rio Grande and Rio Grande Western 
are building most of the new lines. Of course 
there are a large number of new enterprises inde 
pendent of any of the large systems. Some of 
these will undoubtedly be eventually built and 
operated as independent lines and a somewhat 
larger number Will be taken up and carried to com- 
pletion by old companies; the great, majority, how- 
ever, will probably never advance beyond their 
present state of imperfect organization. 

Comparing the totals given in the above table 
with those published in connection with the last 
preceding map of this section we have the follow- 
ing results: 

Un- 
—Track laid— der 
Year Portion con- Under 
previ- of year struc- sur- 


ous. to date. tion. O 
1,308 &83 1,079 ito 
847 —s «88138 786 «2.659 


“46 "70 208 pao 

7.94 0 8=— tS: 
The decrease in new GOnsru¢tion shown by this 

comparison varies from T94% in the mileage of of 


* 1,430 miles of this not included in table. See de- 
tailed list. 
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track laid this year to 364% in the mileage of 
line surveyed or under survey. There is little to 
say which will modify the results shown by the 
comparison. In general the figures considered 
alone indicate that less new line will be built in 
1893 than will be built this year, and a general 
study of the situation seems to confirm this indica- 
tion. 

Taking up now the work of construction in in- 
dividual states a few words of explanation in re- 
gard to some of the lines is necessary. The only 
line in Wyoming upon which any construction has 
been done is the extension of the Burlington & 
Missouri River R. R. This extension has been 
gradually pushed forward from a connection with 
the main line in Nebraska until it is now com- 
pleted nearly to the Montana line. Its ultimate 
terminus has not been given out by the company 
but indications point to its being Helena, Mont., 
or some other point where connection can be made 
with the railway system of Montana. 

In Montana the most important work of new 
construction is the Pacific extension of the Great 
Northern line which is now practically completed 
across Idaho and Washington to Puget Sound. 
Aside from this no construction of especial im- 
portance is in progress. The several surveyed 
lines and all of the projected lines are yet in a 
state of too great uncertainty to be worthy of 
much consideration. In Idaho and Washington, as 
in Montana, the Great Northern extension is by 
far the most important portion of the new construc- 
tion for 1892. In Washington, however, general 
construction is more active than in either of the 
other states, and, in fact, than in any of the other 
states covered by our map. A very large propor- 
tion of this is in the vicinity of the Puget Sound. 
The most noteworthy of these lines which will prob- 
ably be carried through within the next year or two 
are the Everett & Monte Christo and the Portland 
& Puget Sound. The former of these starts from 
a point on Puget Sound and penetrates the Cas- 
cade Mts. to the Monte Christo mining region. The 
construction on this line is unusually heavy. The 
Portland & Puget Sound line was surveyed and 
partly graded in 1890 but work was discontinued 
upon the change of management of the Union 
Pacific Ry. Co., which, jointly with the Great 
Northern, was building the line. The prospects 
are that, now that the Great Northern has com- 
pleted its extension to the coast, work will be re- 
sumed. In fact surveys have already been begun 
toward this end. The work includes a long bridge 
across the Columbia River at Portland, consider- 
able work upon the foundations of which has al- 
ready been done. 

Passing south into Oregon it will be seen that 
most of the work is, in the western portion of the 
state. Among the more important of these lines 
are: the Astoria & Portland R. R., the Albany & 
Astoria R. R. and the Coos Bay, Roseburg & East- 
ern R. R. The location and lengths of these three 
lines are given on the map and in the accompany- 
ing list. 

The most noticeable thing in the work under way 
in California is the very large mileage of projected 
lines. The recent reincorporation of the Southern 
Pacific R. R. Co., in that state provided for the 
construction of a considerable number of new 
lines and the most important of these have “been 
included on the map. It should not be understood 
from this, however, that the construction of these 
lines will be undertaken at once. They will be 
built as soon as the growth of the traffic will seem 
to warrant them but no sooner. In addition to 
these a large amount of talk has been done toward 
securing a competing line to the East, and several 
companies have been organized for this purpose. 
Three of these are given in the detailed list. It 
will be seen that two of these run from the Bay of 


San Francisco south to various points in the San - 


Joaquin Valley, probably with the intention of 
connecting with the Atchison system and thus se- 
curing an outlet east. The more important of the 
three, however, is that projected from San Fran- 
cisco to Salt Lake City, Utah. This enterprise is 
being financiered by a number of the principal busi- 
ness men of San Francisco and will compete di- 
rectly with the Central Pacific. A more or less 
complete survey was made this summer from San 
Francisco east to the Nevada line, but at this 
point work was discontinued for the winter. The 





“2 2 °? 


ENGINEERING NEWS. 


promoters confidently assert that the surveys will 
be continued and the line built, but considering 
its great cost, the probabilities of payiug traffic, 
and the opposition which its construction will meet, 
this is not so certain. Moreover, it seems entirely 
likely that the Atchison system may conclude to 
build its long projected extension to San Francisco 
before long. 

In the remaining five states and territories there 
are but a few lines worthy of especial mention. 
The Santa Fe, Prescott & Phoenix, in Arizona, is 
slowly working on its line from Ash Fork south 
and a number of branches are under construction 
and survey in Colorado. Aside from these the 
several projects under way are sufficiently des- 
cribed in the detailed list. 


HIGH SPEEDS ON RAILWAYS. 


The attainment of the ideal railway speed of 100 
miles an hour by American locomotives seems now 
pretty well assured, the record having been raised 
in about 15 months from 90.5 miles to 91.7 miles 
and 97.3 miles per hour. The latter speed was 
attained by an engine and train of four cars on 
the Central R. R. of New Jersey, Nov. 18, as al- 
ready noted in our columns, and details of the en- 
gine and its record-breaking run are given else- 
where in this issue. When in 1887 a regular train 
on the New York, West Shore & Buffalo R. R. at- 
tained a speed of 84 miles an hour there was con- 
siderable doubt expressed as to the accuracy of 
the record until it was officially authenticated. In 
1886 a two-cylinder compound locomotive, with 
train, on the Northeastern Ry., of England, made 
a record of 86 miles an hour, and this remained 
the world’s record until August, 1891, when a 
simple engine with one car, on the Phil- 
adelphia & Reading R. R., made a record of a mile 
in 39.8 seconds, or at the rate of 90.5 miles an 
hour. In February, 1892, a four-cylinder com- 
pound locomotive, with train, on the Central R. R. 
of New Jersey, made a mile in 39.4 seconds, or at 
the rate of 91.7 miles an hour. On Nov. 18, the 
same engine, with a regular train of four cars, 
raised the record to 38 and 37 seconds, or 94.73 and 
97.3 miles per hour respectively. The weight of 
the train was about 280,000 lbs. or 485,800 Ibs. 
including the engine and tender. 

There are three points of special interest about 
the locomotive which holds the three highest ree- 
crds of the world: First, the use of the compound 
system; Second, the use of driving wheels of large 
diameter; and, Third, the use of a special form of 
valve. The boiler pressure is high, 180 Ibs. per 
sq. in., and this pressure was maintained steadily 
during the run of 89 miles from Philadelphia to 
New York, during which the high speeds ranged 
from 80 to 97.3 miles per hour. But 180 Ibs. 
working pressure is being very widely adopted on 
American railways. Engines have been built in 

ingland to carry a pressure of 200 lbs. per sq. in., 
but the working of the valves (which were of the 
ordinary slide-valve pattern) was not satisfactory 
and the pressure was reduced to 175 or 180 lbs. 
Whether the adoption of some different pattern of 
valve will enable the higher pressure to be carried 
in service without detriment to the performance of 
the engine remains to be seen. The.use of com- 
pound engines for express service is extensively 
practiced on railways in the United States and in 
foreign countries, and engines of the two-cylinder, 
three-cylinder and four-cylinder compound types 
are in regular and successful service. Some Ameri- 
can railways are experimenting with different types 
of compound engines in competitive service, and 
the compound system generally, which was first in- 
troduced on European locomotives, has made 
and is making very much more rapid progress in 
this country than in any other. It is being adopted 
for all classes of service and for all types of loco- 
motives, as has been clearly shown from time to 
time in our columns. 

Within the last year or two there has been a 
very extensive change of opinion, and consequent 
modification in practice, in regard to the size of 
driving wheels. Fast trains were run, but the 
trip generally averaged a moderate rate of speed, 
and it was frequently stated that the use of large 
wheels was unnecessary and even undesira- 
ble. A diameter of 6 ft. was exceptional, 
and a very common size for the driving 
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wheels of express passenger engines was 5 ft. 8 
ins. This was the diameter of the wheels of the 
New York, West Shore & Buffalo R. R. engine 
above referred to, which broke the record in 1887, 
and also of the wheels of some of the 
first engines that in 1891 hauled the Empire 
State express on the New York Central & 
Hudson River R. R. This is the fast 
est long distance train in the world (running 
440 miles in 8 hours 40 minutes, with four stops, 
or at the average running speed of 52.12 miles an 
hour). One of the engines hauling this train had 
driving wheels 6 ft. 6 ins. in diameter (Eng. News, 
Sept. 19 and Oct. 31, 1891), and proved so satis 
factory that built for the 
express service. Four or five roads are now using 
driving wheels 6 ft. 6 ins. diameter on their ex- 
press engines, and the New York Central & Hud- 
son River R. R. and the Pennsylvania R. R. are 
both trying engines with 7-ft. driving wheels. The 
form of valve used on the engine which holds the 
record is a hollow piston valve (Eng. News, May 
8, 1890, and Feb. 20, 1892), designed by Mr. 8. 
M. Vauclain and used on all his four-cylinder com 
pound engines. It effects a rapid distribution of 
the steam with ample port area. It may be that 
with this or some other modified form of valve a 
still higher working pressure can be carried than 
is practicable with the ordinary slide valve without 
affecting the performance of the engine, as already 
noted. 

In our issue of July 21, 1892, we discussed the 
views expressed by Mr. Charles Rous-Marten on 
high-speed locomotives, in which he advocated a 
single pair of driving wheels of large diameter, 
high boiler pressure, and cylinders of short stroke 
and large diameter. The success of engines with 
four coupled driving wheels (and even six coupler 
wheels for fast heavy trains) makes it improbable 
that single driving engines will be introduced in 
this country, but that Mr. Rous-Marten’s ideas as 
to the size of the wheels and the proportions of the 
cylinders are correct appears to be shown by the 
latest practice in express engine construction, for. 
as shown by the table of express locomotives in the 
issue above referred to, the stroke of cylinders is 
generally 24 ins. In the course of correspondence 
Mr. Rous-Marten expressed considerable doubt in 
regard to the speed of 91.7 miles an hour attained 
in February last (mentioned above) looking upon it 
as an irresponsible newspaper statement, but we 
were enabled to assure him of the correctness of 
that record and to present indicator diagrams 
taken at that speed (Eng. News, June 9, 1892). In 
a letter received last week from Mr. Rous-Marten, 
now in New Zealand, he says the 90.5 and 91.7 
miles an hour are remarkable and “there must be 
something in the balancing or compounding of 
your engines, in the setting of the valves or in the 
exhaust, which enables you to achieve resuits 
hitherto impracticable elsewhere.” As will be seen 
by the particulars given above and in another col- 
umn, the engine which made the 91.7 miles 
record and has since raised it to 97.3 miles an hour 
is a compound engine with a special form of valve, 
and, owing to the use of the compound system, 
has a soft exhaust. As to the balancing we are 
not advised of any special or new arrangement. 

Having now practically reached the much- 
talked of speed of 100 miles an hour, we have to 
meet three conditions of the operating of traffic 
at such high speeds: First, to build engines capable 
of maintaining such very high speeds; Second, to 
equip the trains with brakes which will put them 
under even better control than ordinary trains at 
30 to 50 miles an hour; and, Third, to improve the 
track and railway generally by means of block 
signals, elimination of grade crossings, etc., so that 
the trains may run in safety. As to the first condi- 
tion, there is probably little difficulty in meeting 
it with well built engines of good design, ample 
strength of working parts and generous bearing 
surfaces. The second condition is more difficult, 
and even Mr. Westinghouse appears to be doubtful 
of the possibility of meeting it in every-day service. 
The third condition involves no difficulty except 
in so far as the money question is concerned, and, 
is already being met by some of the leading rail- 
ways as has been shown from time to time in our 
columns. Block signal plant is expensive, but it is 
in our opinion a necessity in the safe operation of 


heavy traffic, without regard to such exceptional 


similar engines were 
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speeds as we have been considering. Properly 
built bridges, with solid floors, would not be affect- 
ed by the increase of speed of passing 
trains, and such matters as the elinfination 
of railway and highway crossings at grade, 
the replacing of old and weak structures, 
and the exclusion of passengers from the track 
at stations, meet the approval of railway man- 
agers and officers in general, even if they are not 
able to carry them out on their own lines. It will 
be noticed that during the fast run on Nov. 18 the 
train was flagged two or three times, and the 
greatest speed was attained on a division thor- 
oughly equipped with block signals. 

The question of running trains at speeds of 80 
to 100 miles an hour is an interesting one to rail- 
way men and the public at large and has been dis- 
cussed in our columns and in papers by practical 
railway men (Eng. News, Nov. 7, 1891, June 9, 
July 21 and Nov. 17, 1892), with no very decisive 
resulta, except the general one that the limit: of 
practical possibility has not yet been reached, but 
is not likely to be enlarged greatly very soon for 
regular service. Further developments in train per- 
formance may be looked for, but at present the 
Central R. R. of New Jersey, with engine No. 385, 
holds the world’s record for the highest actuat 
speed, and for the fastest mile run. 


THB CIVIL ENGINEERS OF THE U. 8. NAVY. 


Capt. N. H. Farquhar, U. 8S. N., Chief of the 
Bureau of Yards and Docks, in his last report to 
the Secretary of the Navy strongly recommenus 
the increase of the present staff of civil engineers 
employed by the Department. He proposes that 
there shal! be 20 civil engineers in all, 12 engineers 
and 8 assistant civil engineers, and further recom- 
mends that the assistants be seleeted from grad- 
uates of the.Naval Academy whe shew an aptitude 
for civil engineering and who shall be given a 
further course at some civil engineering school. 

The rapid increase of our navy requires a re- 
construction in great part of our older yards on a 
scale commensurate with the new demands, and 
the building of new yards and new public works 
of all kinds. The present pressing need for the 
services of assistant civil engineers is now met, 
partially and imperfectly, by employing young en- 
gineers from civil life, who have various ratings in 
the navy and are paid out of general appropria- 
tions. Captain Farquhar believes that it is to the 
manifest advantage of the service to have these 
engineers permanently attached to the navy, recog- 
nized as commissioned officers and thoroughly 
trained in the subordinate grade and thus better 
fitted for promotion to the more responsible posi- 
tions as vacancies occur. 

There is no doubt that the good of the service 
requires thoroughly trained civil engineers and that 
this training can best be secured by permanently 
employing in this special service, with later pro- 
motion to the higher grades. The recommendation 
that the assistant engineers be selected from grad- 
uates of the Naval Academy is also an excellent 
one, as qualified by the Chief of Bureau. It cer- 
tainly is to the advantage of the engineer thus em- 
ployed to have a general knowledge of naval mat- 
ters, and the requirements that the graduate of 
the Academy be further educated at an engineering 
school, presumably specially selected for this pur- 
pose, assures the thorough technical training of 
the young @ngineer. Under the present system the 
assistants have no recognized status in the naval 
service and the few hard-worked civil engineers 
regularly enrolled in the navy have no legitimate 
successors. In the past all engineers thus em- 
ployed came from civil life as the demands of the 
service required, and they have done most excel- 
lent work. But the reconstruction of our navy 
and its future maintenance, and the late very radi- 
eal advance in all things pertaining to the building 
and care of warships, make it especially desirable 
that more civil engineers be permanently attached 
to the service and that some intelligent plan be 
adopted for regularly recruiting this special staff 
and for properly training the younger men. For 
this purpose we can suggest no better plan than 
that recommended by the Chief of the Bureau of 
Yards and Docks, in his last report. The grad- 
nates of the Naval Academy certainly ex- 
ceed in genera] attainments the average 


young man entering upon an _ engineering 
course; and if from these graduates those 
are selected for a thorough and special tech- 
nical training who show real aptitude for civil 
engineering the resultant engineer should be re- 
markably well qualified for the subordinate grade 
in the service which he will be first called upon to 
fill. As we understand the recommendation of Cap- 
tain Farquhar the Government will also pay for 
the engineering education of the selected graduate, 
and under these conditions it would doubtless be 
the best the world affords. 

As to the present civil engineering staff of the 
United States Navy, the number is limited to ten 
men. Of these two are usually attached to the 
Bureau of Yards and Docks, in Washington, ana 
at least two more, Mr. A. G. Menocal and Mr. 
Robert E. Peary, are not available for active duty. 
Mr. Menocal has been long on leave of absence in 
connection ‘with Nicaragua Canal affairs, and Mr. 
Peary, just returned from Greenland, has been 
recently granted a three years’ leave of absence 
for further exploration in the same remote region. 
With eleven naval yards and stations now in 
operation and others in contemplation it is very 
evident that six civil engineers are not enough to 
go around. According to the Naval Register of 
1891, the last issue at hand, the rank of these ten 
civil engineers was as follows: One had the rela- 
tive rank of a Captain in the United States Navy; 
two had the rank of Commander; three ranked as 
Lieutenant-Commanders and four took relative 
rank with Lieutenants. Taking the sea-service pay 
of the above named officers in the Navy as a guide 
we find that salaries received by these four grades 
of civil engineers range from $4,500 per annum to 
$2,400; what the pay of the proposed assistant engi- 
neers would be can not now be stated. It is safe 
to say, however, that the Government will, on the 
plan suggested, receive the full value of the money 
it invests in educating the assistant, and will re- 
tain his services for a less sum than it would pay 
for equalled trained young men from civil life who 
have no permanent place in the naval service. 
With the status of the civil engineer properly es- 
tablished in the United States Navy, we may yet 
hope to see the best fitted of the engineering staff 
at the head of the Bureau of Yards and Docks, 
and that office filled as are other staff bureaus. 
A mechanical engineer now heads the Bureau of 
Steam Engineering; a paymaster is chief of the 
Bureau of Provisions and Clothing; and a surgeon 
presides over the Bureau of Medicine and Surgery. 
Why not put a civil engineer in charge of what is 
emphatically a elves engineering bureau? 


The Chicago & St. ‘kowls Electric R. R. Co., which- pro- 
poses to build an electric railway from Chicago to St. 
Louis, as described in our issue of Feb. 20, and June 
¥, 1892, is endeavoring to secure capital for its work. 
It recently offered for public subscription stock amount- 
ing to $500,000, at one-half its par value, and has been 
endeavoring to float $3,000,000 worth of its bonds in 
New York city. The company states that it has com- 
pleted eight miles of roadbed and one of its power- 
houses at Edinburg, D1l., has finished the permanent 
location -of its line, and secured about 60% of the right 
of way, and has acquired the title to 1,000 acres of 
coal rights, the best equipped coal mine, brick and 
tile making plant in Dlinois, and sites for depot, car- 
shops and power-houses. The company is reported to 
have let contracts for boilers of 20,000-HP. to the 
Hawley Furnace Co., of Chicago; for the locomotives 
to a Philadelphia firm, and for the electric motors to a 
firm in Frankfort, Germany. It is said to be now re- 
ceiving bids for steel rails and for fencing. The com- 
pany’s estimate of its annual revenue is $2,895,000 
(which includes $1,000,000 for light and power dis- 
tribution along its line), while it sets its operating ex- 
penses, including depreciation of plant, wear and tear, 
ete., at $450,000 per annum. Deducting $420,000 for 
interest on its bonds this leaves over $2,000,000 net 
earnings, which is certainly a sufficiently roseate pros- 
pect. Prof. Francis E. Nipher is President of the Com- 
pany, and Mr. C. E. Bleyer, The Temple, Chicago, is 
Assistant General Manager. 


The Philadelphia city hall has cost $15,000,000, with 
the site obtained for nothing. The interior finish on 
half the rooms remains to be done, and the great iron 
tower is yet to be completed. This building was com 
menced in 1870, covers 184,231 sq. ft. and is six storie 
high. The highest point of the statue of Wm. Penn 
surmounting the tower will be 547 ft. 3% ins. above 
the pavement. It contains 750 rooms, wes a floor space 
of 14% acres. 


LETTERS TO THE EDITOR. 


WIND STRESSES IN IRON BUILDINGS. 

Sir: The engineer of a bridge works in the West 
calls my attention to an error in equation (10) of my 
analysis of wind strains in iron structures, published 
in your issue of Nov. 10, The second member of the 
equation should have a minus sign before the first term. 
The error is an important one and not easily detected. 

Very truly yours, Geo. H. Hutchinson. 

Pittsburg, Pa., Nov.21,1892. 


THE FIRST QUADRUPLE EXPANSION ENGINES. 
Sir: You state in your issue of 17 inst. that ‘America 
appears to be in advance of England in the use of 
quadruple expansion engines for stationary services.”’ 
Please allow me to inform you that Daniel Adamson. 
of Hyde, near Manchester, England, more than 12 
years ago (the exact date I do not remember), built « 
quadruple expansion engine for driving the machinery 
of one of the neighboring cotton mills. The cylinders 
were 17, 22%, 30% and 42-in. diameter, and 5-ft. 
stroke. Yours truly, 
Milwaukee, Wis., Nov. 25, 1892. Herbert Axford. 


DESIGNATION OF POINTS OF CURVATURE. 

Sir: In your issue of Nov. 17, 1892, in editorially com- 
menting upon the “B. C.”’ and “‘B. C.’’ you say that 
the objection advanced to “P. C."° and “P. T.”’ is 
“only the theoretical one that, geometrically speaking, 
both the “P. C.”’ and “P. T.” are points of tangency 
and points of curvature as well.’’ 

Is not the proposed “B. C.”’ and “E. C.’’ open to a 
similar objection? Does not their theoretical correct- 
ness depend also upon the supposition that the line 
runs in the direction of the stationing? The advantages 
of a uniform nomenclature are universally conceded, 
and it seems very unwise to tinker with an existing 
one unless a decided gain can be made in clearness; 
brevity, also, being considered. Yours truly, 

Cc. F. W. Felt. 

Ridgway, Colo., Nov. 24, 1892. 

(They are open to the same objection, and thor- 
oughly illogical. Unfortunately, there are one or 
two published field-works which use “B. C.” and 
“B. C.,” and help to perpetuate an absurdity, but 
it is to be hoped that the practice will gradually die 
out, as all other absurdities do in time.—Ed.) 


TRANSITION CURVES ON STREET RAILWAYS. 

Sir: I send you a tracing showing plan of curves 
generally used on the electric railway in Los Angeles, 
Cal, As the minimum distance from the curb to the in- 
side rail had to be 6 ft., I recommended the method 
of placing the rails as shown on the plan. In narrow 
streets the radius for the outside track is 50 ft., and 


- 


Street Corner Curves for Los Angeles Electric 
Railway. 


both tracks have reversed curves at each end similar 
to the one shown on plan. Transition curves have been 
adopted on the whole line and the form used is mostly 
the eubie parabola. Yours respectfully,, 


Thomas J. Rask. 
Gila Bend, Ariz., Nov. 22, 1892. 


(An objection to this sketch would seem to be 
danger of possible side collision on the curve if 
the street corner was solidly built up, and it would 
seem better to use four radii rather than two 
only.—Ed.) 


OBSERVATIONS OF. RIVET VALUES 
Sir: In answer to the inquiry of Mr. Gravelle in 
Engineering News of Dec. 1, I find that some data of 
the kind he desires were obtained in some tests made 
at the Watertcwn Arsenal for the Bureau of Steam 





Dec. 8, 1892. 
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Engineering, U. S. In his account of these tests, Prof. 
Lanza says (see Lanza’s Applied Mechanics, latest ed, 
p. 620): 


“After testing from a number of joints, the rivet- 
heads were planed off, the rivets driven out, and butt- 


straps removed, thus giving access to the rivet holes 
in the plate, which were then measured and their 
elongation recorded on the sketch. 

“From these figures the transmission of stresses to 
the different rows of rivet-holes may be approximately 
judged of.” 

I am unable to find these figures in Prof. Lanza’s 
book, but if Mr. Gravelle has access to the govern- 
men’ reports of tests he can probably find them there. 
If not, perhaps they might be obtained from Mr. How- 
ard, who has been in charge of the Watertown tests 
for a number of years. 

These are the only experiments of which I have any 
knowledge, in which any measurements were taken 
from which the proportion of the stress borne by dif- 
ferent rows of rivets could be even approximately 
deduced. Very respectfully, 


Charles W. Sherman. 
Ithaca, N. Y., Dec. 2, 1892. 


EUROPEAN STREET CAR PRACTICE. 


Sir: In the editorial upon the Broadway franchise 
sale that appears in the last number of Engineering 
News, your assertion about seats being provided for 
all passengers by the street car and omnibus lines of 
the different cities in Europe is rather too sweeping. 
You say, “In no city of Europe, so far as we now re- 
call, is any public carrier permitted to carry more pas- 
sengers than the vehicle will seat.’’ In a number of 
cities—notably in Holland (which has, by the by, the 
neatest and nicest cars upon its lines that I have seen 
anywhere), and Italy—passengers are allowed to stand 
both upon the front and rear platforms. Generally, 
however, a certain definite number only is allowed on 
either platform, this limit occasioning no crowding; 
this rule may be a universal one. In some cases a less 
price is asked for those occupying the forward plat- 
form. I feel pretty sure that I have seen the same 
practice in other countries, but am not quite certain. 

I have also seen straps for standing passengers in the 
interior of some street cars, the same as are used for 
hanging to in our own cars, but I cannot remember 
positively if I have seen them in use. It may be that 
their use is allowed on extraordinary occasions only. 

I write this only to set your right on a minor point 
of the carrying capacity. It is but natural that they 
gestions about the course that should be pursued in 
disposing of such an important franchise as that for 
rapid transit in New York City. 


Very truly yours, J. F. Flagg. 


(We are inclined to think our correspondent is 
correct, to the extent that many lines count in a 
certain limited number of standing places as part 
of the seating capacity. It is but natural that they 
should do so, where standing passengers do not 
crowd others, in view of the known fact that many 
passengers prefer to stand outside when they have 
the choice. Some of the Paris street car lines per- 
mit this, we now recall. But the general rule that 
no more passengers may be carried than can be 
seated or carried with about equal comfort to 
themselves and no discomfort to others remains 
still unbroken by any European practice.—Ed.) 


EFFECTS OF OVER-DRIVING OF PILES. 


Sir: A late issue of Engineering News contains an in- 
vitation for further comment upon the subject of pile 
driving. The interesting paper read by Mr. J. Foster 
Crowell, C. E., before the American Society of Civil 
Engineers, and its discussion, with your editorial arti- 
cles thereen, would seem to cover the matter well. 
“there bas been a deal of theory on the subject, but as 
all has been derived from practice, two simple practical 
points not alluded to may be of service. 

Many years ago 2ngineers used to be instructed and 
required to drive piles to a very small movement at 
the last blow, even so low at times as 4 in. Common 
sense rebelled at this, and so soon as the writer came 
in responsible charge of work, he seldom permitted it. 
In 1879, an ocular demonstration not only showed the 


many cases. 

The projected line of the Boston, Hoosac Tunnel & 
Western Ry. passed under the Troy & Greenfield 
(then in operation), in two places, both of which were 
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driving. In the subsequent excavation which soon fol- 
lowed it was found that over one-half of these piles 
were next to worthless, being split or broken from the 
driving at depths below 8 ft. in one or more of the 
three ways indicated by accompanying sketches; and in 
these cases the bents had to be “posted down.” 

In the articles alluded to there is mentioned the bad 
effect of “broomed heads,"’ but broomed points are 
hardly touched upon, which naturally brings up a 
second practical point early learned, about which many 
engineers and contractors will differ with the writer 
until they may make fair trial. 

In most kinds of materials a pile will drive better, 
truer and nearly as rapidly, if merely cut off square 
at the lower end than if pointed; and, strangely 
enough, this proved so even in indurated sand where 
marking stakes required pointing or holes made for 
them. Although cutting off piles saves labor of ha:d- 
ling and pointing, yet only a demonstration convinces 
engineers and contractors of the benefit; once tried, 
however, neither will thereafter point, except under 
“cast irom specifications.”’ 

Robert L. Harris, M. Am. Soc. C. E. 

New York, Nov. 30, 1892. 


(Our correspondent informs us verbally that most 
of the piles failed as shown in Fig. 1; some of 





Modes of Failure of Over-Driven Piles. 


them, however, as in Fig. 2, and a few only as in 
Fig. 3. His point that piles will, as a rule, drive 
better without sharpening than with, is now, we 
believe, generally accepted practice. An _ iron 
shoe, if used, is also of very little assistance, gen- 


erally stripping off before it has penetrated far.— 
Ea). 


SOME FACTS OF EXPERIENCE IN PILE DRIVING. 


Sir: I have read with considerable fnterest the dis- 
cussion of Mr. Crowell’s paper upon “Uniform Prac- 
tice in Pile Driving,’’ more, I must admit, from curios- 
ity than with the expectation of arriving at a suc- 
cessful solution of the problem. A review of all that 
has been said but confirms me in the opinion that the 
conditions involved are such as to preclude the posst- 
bility of their being expressed by a formula that shall 
be of any practical value; by which is meant a formula 
that will enable an engineer to determine, from such 
observations as he can make upon a pile while being 
driven, its ultimate resistance to further settlement 
in actual service. A simple comparison of the results 
given by the several formulas printed in Mr. Crowell’s 
paper is alone sufficient to indicate quite clearly that 
we have not yet accomplished much in this direction. 
It is true, any one of the equations will sometimes yield 
results agreeing fairly well with practical cases, but 
unless some means exist of determining under just what 
conditions it will fail to do so, we are taking chances 
that have no place in good engineering. 

All of the pile formulas with which I am familiar, 
except perhaps Professor Rankine’s,* may be more or 
less directly referred to the general expression 

wh 


ge 
in which “s” is assumed to be the measure of the 
resistance to That this is true for ‘“s’’ 
due to any blow of the ram at the time that blow is 


erties of the soil into which the pile is driven, before we 
can logically extend the range of our formula beyond 





* This curiously enough, measures 
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this point we must be prepared to show that these 
properties continue to exist as they did at the time 
the blow was struck and continue to affect the pile in 
the same way. .Even should we succeed in this, a fur 
ther difficulty presents itself in the necessary assum) 
tion that the conditions of loading in actual service are 
analagous to the blow of the ram, or at least suffi 
ciently so to enable us to infer from the bebavior of 
the pile in the latter case how it will deport itself in 
the former. Possibly we can sometimes safely make 
such assumptions, but when this should not be done, we 
have no means of ascertaining. I am not to theorize, 
however, and will confine further remarks to examples 
met with in my individual practice, selecting those in 
stances that will emphasize the opinion I have ex 
pressed that no formula can, under all circumstances, 
give correct results, and unless the means are at 
hand for determining when it will fail to do so, it is the 
part of the prudent engineer to distrust it in all cases 
Several years ago, being called upon to design and con 
struct certain railroad terminals, a large portion of 
which was to be located upon a soft marsh averaglig 
probably 70 ft. in depth, it became necessary to deter 
mine with a reasonable degree of accuracy the support- 
ing capacity of piles driven into, but not thfough the 
stratum. This was particularly necessary as much 
of the work was to be of a temporary character where 
it was inadvisable to incur the expense of securing 
piles long enough to penetrate to the solid bottom. 
The following test was made: 


A pile driver was selected and the guides grad- 
uated so that the fall of the ram could be readily 
noted for each blow, as well as the penetration of 
the pile and its depth in the ground. A pile of known 
length, 12 ins. square, (weight 1,500 Ibs.), was se 
cured. The ram weighed 1,950 Ibs. and was tripped 


automatically at the zero point on the guides. 
sult of the first pile test is tabulated below: 


The re- 


No. blow. 0. 0. 1. 2) = és @. se 
eee 0 oO 10.513. 15. 16.519. 20.5 22.5 
Set, ft........50 65 25 20 15 25 158 2.0 nh 


ae 
os 


Depth in ft...5.0 11.5 14.0 16.0 17.5 20.0 21.5 23.5 2: 
Contact surface 


O08, Bei ccsess 20 46 4 5 & 7 SO S86 OF 
Coefficient of re- 

sistance Ibs. 

POP OG. BE. ccccccccece 445 453 457 460 4638 465 472 


(The last line is obtained by dividing the total ener- 
zy of the blow in foot-pounds (fall in ft. x wt. hammer 
in Ibs.) by the area of surface of the pile in contact 
with the earth. We have checked through the com- 
putations, and find them correct, but the large and 
round figures for the set have a somewhat suspicious 
look.—Ed.) 

It is curious to note how uniform the coefficients in 
the last line above are, and it may be a fair conjec- 
ture, whether the gradual increase from 445 Ibs. per sq. 
ft. under a fall of 10.5 ft. to 472 Ibs. per sq. ft. under 
a fall of 22.5 ft. may not be due rather to the loss 
of energy as the fall increases than to an actual in- 
crease in the coefficient itself. These seem to me tho 
great to be attributed to the friction of the mud upon 
the sides of the pile, when the short interval between 
the successive blows of the ram is taken into consider- 
ation. It is of course impossible to determine, without 
experiments specially directed to that end, how much 
may be due to the resistance at the point of the 
pile. The data therefore have no special bearing upon 
the present discussion and are only given for what 
interest they may possess. Similar records were made 
of over 100 piles, and more or less complete observa- 
tions upon mére than 1,000 ptles driven In the same 
locality, serve to confirm the general character of the 
special tests made. 

In order to ascertain what increase in stability the 
piles would probably acquire over that indicated by the 
excessive settlement at each blow of the ram, several 
tests were made by carefully noting the penetration 
at the last blow, and suspending operations for twenty- 
four hours, at the expiration of which, driving was re- 
sumed. In almost every instance the penetration at 
the first blow was but one-fifth of what it had been 
under the last blow on the previous day, gradually in- 
creasing after two or three blows, until the full penetra- 
tion was reached, showing very clearly that a longer 
interval, than that between the successive blows of 
the ram, was required to enable the mud to attain its 
full grip upon the pile. 

One case possesses sufficient interest to be recorded. 
‘The pile in question was driven in a temporary trestle, 
penetrating 40 ft. iffto the mud and settling 26 Ins. un- 
der the last blow of the ram, falling about 20 ft. 

The ultimate (not safe) sustaining capacity of this 
pile as determined by the several formulas given by 
Mr. Crowell would be as follows: 


ae Ric iii ssc smsnsidhcatone ass ye,eee-Ree 
ngineering Ne@WS. ........0+--eecereceeees = 
Crowell (a)........ ne A eklied ee Psash ane wwe 18,210 * 
Trautwine. ......6.6++ ib abeceeeeGauhasewa 10,087 *“* 


And yet the location of this pile was such as load 
it many times each day with about 18,000 Ibs., and after 
the expiration of two years no settlement could be 
detected. It is evident that in this particular case the 
formulas all give too small ultimate loads, because, the 
conditions upon which they are based are not those 
which control the actual supporting capacity of the 
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pile, in common with the test piles, would show only 
5 1-5 ins, penetration after a rest of 24 hours, If this 
was done, the resulta given by the formulas would be 
more in keeping with the facts. But the necessity of 
having to handle a formula in this way certainly does 
not tend to establish confidence in it, because this 
kind of ‘‘s” would not be the penetration at the last 
blow, but the penetration at the first blow after a 
definite period of rest. Nor does it seem to me that a 
variable coefficient of safety would be a_ rational 
remedy, for to intelligently apply such coefficient, we 
must know the ultimate resistance. It is very true that 
if the bearing capacity of this pile be determined by 
the formulas, the result would be amply safe, but it 
does ‘not require very careful scouting to see how much 
the expense of the work would be increased over the 
amount actually necessary to accomplish the desired re- 
sult, 

Contrast the foregoing example with another case. 
A similar work was undertaken in a different locality, 
but the character of the strata through which the 
piles were driven differed in every respect. The marsh 
was underlaid at varying depths by a hard bed of sand, 
The overlying mud being so soft that one or two 
blows of the ram would drive the pile down to the 
sand, in some instances more than 30 ft. Tests Indi- 
cated that after the expiration of 24 hours of rest, the 
conditions remained unchanged, The first blow of the 
ram causing the same penetration as did the last blow 
on the previous day. It was evident, therefore, that 
the supporting capacity of the piles must be derived 
from the sand stratum underlying the mud, and into 
this they were driven, settling at the last blow of a 
2,240-lb. ram falling 25 ft., from 1% to 3 ins, The 
underlying stratum of sand varied in depth, and in 
several instances single sections of piles were not 
of sufficient length. It was, therefore, necessary to 
drive one or more additional sections upon the first, 
the connections being made with ordinary dowel pina. 
Sstimating the bearing capacities of these piles by 
formula, the following comparison (taking #2 ins.) 


may be had: 
Safe. 
42,000 


Gross. 
DAMEOTGs 6a ccgecvesvervecccesseves 336,000 
Engineering News 387,833 
202,180 48,607 


Crowell (a) . 
Trautwine 100,018 54,506 to 9,085 


The conditions of loading to which these piles were 
subjected, were in every way similar to those mentioned 
in the previous cease; and yet, all of the single piles 
settled appreciably, while those composed of two or 
more sections, end to end, ylelded but slightly or not at 
all. 

I do not know of two instances that more forcibly 
illustrate the effect of the material penetrated, In the 
first instance, the ultimate sustaining capacity of the 
pile, by formula, is but 18,080 Ibs. while in actual 
and almost hourly service this load was reached without 
causing further settlement for two years at least. 
While in the second instance, although the indicated 
ultimate resistance by formula is over 200,000 Ibs., and 
the safe load, by the most conservative (Engineering 
News) formula, 87,383 Ibs., the piles have failed at 
less than one-half that amount. It is worthy of special 
note, and I shall refer to the fact later, that in the 
second example the single section piles showed appre- 
clable settlement while those composed o? one or more 
sections did not. 

In contrasting the two cases the reasons for the d'f- 
ferences are not for to seek. In the first case the marsh 
mud was of a pecullarly tenacious character, tough 
and sluggish in its movements. Having been displaced 
by the pile in driving it required a considerable time 
to restore itself to grip the stick, but once having done 
80, tt possesses sufficient elasticity to admit of consider. 
able lateral displacement without breaking away. 
But in the second case the point of the pile was in 
sand, a material not possessed of these properties, 
and, although the piles were fairly well driven ag re- 
gards the settlement at the last blow, the continued 
vibration set tip by passing trains being transmitted to 
the point, gradually worked them down, This vibration, 
although affecting in like manner those piles composed 
of two or more sections, was dissipated in the upper 
sections, and failing to reach the point, could not pro- 
duce that disturbance of the sand necessary for settle- 
ment to take place. I believe this to be the explanation 
of the stability of these double section piles. 

The tendency of piles driven in sand to work them- 
selves down if exposed to vibratory motion, is well 
known, and seems to be entirely independent of the 
settlement at the last blow of the ram. In my own ex- 
perience I have known very many to settle under a 
load of about 18,000 Ibs., although driven to 4-in. 
settlement with a 1,200-Ib. ram falling 20 ft.; princi- 
pally, I believe, because the limit of penetration, % in., 
would be reached before the pile had been driven deep 
enough to prevent its rocking, so to speak, on its 
point. IT cannet now call to mind a single instance of 
piles driven into the sand and exposed to vibrations 
that have not settled more or less unless driven 
quite deep. It is my practice, and has been for some 
years, to require all piles to attain a certain minimum 
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depth, regardless of how small the penetration at the 
last blow may be, unless some firm and reliable stratum 
can be reached. 

In conclusion, if it can be established, as I think, that 
the individual peculiarities and properties of the soil 
penetrated must appear as a factor in any expression 
for the bearing capacity of a pile, and that factor can- 
not be measured by “s,”” I do not see how it is pos- 
sible to use any formula without expending as mu h 
labor in determining the particular constants and coeffi- 
clents necessary, as would be involved in making an 
actual test upon the ground by piles driven and loaded. 
Many other instances might be given which would seem 
to indicate a like conclusion, but I have already occu- 
pled more of your space than I had intended. 

W. B. W. Howe, Jr. 

Knoxville, Tenn., Noy. 25, 1892. 


(What would our correspondent propose to do, 
simply guess at the bearing power of piles? This 
scems to be the legitimate inference from the 
opinions he expresses, but the facts which he ad- 
vances in support of those opinions seem to us 
quite consistent with the opposite view; viz., that 
a proper formula properly used will at least let a 
man know when he is or is not within the 
limits .of safe practice. Taking up his examples 
seriatim the first one is not Accompanied by any 
evidence of bearing power. By the Engineering 


« News formula their safe bearing power would be 


2 «x 1,950 « 22.3 

18 +1 
if measured by the penetration without intermis- 
sion after blows. If in this set, as in the one 


= 4,650 Ibs, 
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penetration was only one-fifth as great after 24 
hours’ rest, the safe load by formula becomes 
about 15,000 Ibs. and the ultimate 90,000. Does 
not the actual 18,000 Ibe. check pretty well with 
this? 

The third case presents the very extraordinary 
result that in piling across a deep and soft marsh 
those piles which were spliced out to GO to 90 ft. 
afterwards stood a load approaching nearly to the 
formular safe load, while those piles which were 
ALLEGED to have touched hard bottom without 
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FIG. 45, PLAN OF SEWAGE FILTER BEDS AT SUMMIT, N. J.; Carrcl Ph Bassett, Mm. A, Soc, C E., 


Engineer. 


next given, the penetration after 24 hours was 
only one-fifth as great, the safe load would be in- 
creased to about 19,050 Ibs., the ultimate being 
in each ease six times as much. 

In the next case, the safe load was found to be 
18,000 Ibs., whereas the several formulas (excluding 
that of Trautwine, which was erratic) showed an 
ultimate of only 18,080, the safe load by for- 


mula being only 3,013 Ibs. But if, as stated, the 


splicing did not stand half the formula safe load! 
Has it occurred to our correspondent that perhaps 
his contractor or foreman was trifling with his 
confidence, and represented the actual status of 
thuse unspliced piles differently from what it was? 
It is against nature thdt the sand bottom to a 
deep marsh should be so very irregular as the 
statement of alleged facts implies; and no formula 


can possibly be made general enough to cover and 
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provide for the "possum element in the soul of a 
contractor. Nothing but eager eyés can do that, 
and they not always. 

Finally, our correspondent says that he has 
known short piles driven to 4 in. set by a 1,200-lb. 
hammer falling 20 ft. to settle under 18,000 Ibs. 
The safe load for such a pile by the Nngineering 
News formula would be 

12,000 x 20 x 2 


Stee 32,000 Ibs. 
O87 1 32,000 Ibs 


r . —_ 


FIG, 40, 


and while agreeing with our correspondent that no 
pile which has not penetrated a reasonable dis- 
tance into the earth can be regarded as safely 
driven, we “dou’t the fact,” like the Scotchman, 
that any pile ever rationally driven into sand not 
underlaid by mud, and under the other conditions 
stated, has ever failed under a fairly imposed load 
of 18,000 Ibs. Were there not some unstated modl- 
fying circumstances or elements of doubt in this 
case ?—Ed.) 


SEWAGE PURIFICATION IN AMERICA. 
Summit, N. J. 
(Continued from p. 521.) 
The township of Summit, N. J., is situated 20 
miles from New York on the Delaware, Lacka- 
wanna & Western R. R. The population of the 
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township in 1890 was 3,502, against 1,910 in 1880. 
A public water supply was introduced in 1889 by 
the Summit Water Co, 

A sewerage system was put in operation in 
1892, the sewage being purified by intermittent 
downward filtration before passing into the Pas- 
saic River. The sewage filter beds were put in 
operation on Aug. 2, 
miles of sewers. 

At present there are nine miles of sewers, 180 


1892, when there were seven 





VIEW OF FILTER BEDS FROM ROAD NEAR NORTHWEST CORNER, 


house connections, 20 flush tanks and 168 man- 
holes, all ventilated. 

The filter beds are located about a mile from 
the village, within the township limits. One end 
of the disposal area borders on the Passaic River, 
as shown in the plan, Fig. 45. The township owns 
26 acres of land, only ten acres of which have been 
laid out in beds. Deducting the area occupied 
by embankments and a road there are about eight 
acres of land available for filtration. There are 
only a few scattered houses in the vicinity and 
those are at some distance from the beds. 

The sewerage system was designed by Mr. Car- 
rol Ph. Bassett, M. Am. Soc. C. E., who was also 
engineer for the East Orange purification works, 
described in our last issue. We are indebted to 
Mr. Bassett for the illustrations and for some of 
the information given herewith. Mr. Jas. H. Kel- 
ley, Treasurer of the Township Committee, is now 
in charge of the system, including the beds, and has 


furnished information regarding it. At present 


Plan and Elevation of Plug. 


DETAILS OE SEWAGE CARRIER 





two men are employed at the beds at a monthly 
expense of about $50. 

Mr. Bassett states that a design was made for 
the mechanical straining of the sewage before 
it passed to the filter beds, which was to be effected 
by upward filtration through vats. This feature, 
he adds, will not be introduced for several years, 
or at least until a much increased flow of sewage 
is received at the beds. 

A public road passes through the disposal area. 
The land on the side of the road nearest the 
river slopes towards the river and the beds are laid 
out in terraces, as shown by Fig. 46, which is a 
reproduction of a photograph taken the 
lower edge of the tract. The beds are separated 
by earth embankments. The lowest beds 
24) ft. above the river. The effluent is dis 
charged at the top of the abrupt river bank and 
finds its way down the bank into the river. 

The writer visited the Nov. 28, 1892, 
and found the effluent with only a slight cloudiness 
and but very faint musty odor. The river showed 
no sign of pollution and there was nothing about 
the disposal area which indicated to smell or by 
offense to sight the use to which it was put, except 
on raising a very slight 


hear 


are 
some 


beds on 


manhole cover, when a 
odor was observed. 

Regarding the care of the beds the attendant 
stated that their surface was raked up occasionally. 
He also stated that no fixed rule was observed 
as to the length of application of sewage to the 
beds, judgment being used in that respect. The 
drawing from which Fig. 45 was made showed one 
or two beds with no outlets to them, and the origi- 
nal has been followed, but the attendant, stated 
that all the beds laid out are in use. 


arrangement of the beds, sewage 
carriers, outlet chambers, manholes, sub and matin 
underdrains and tile manholes to give access to 
the latter will be seen by reference to the plan, 
and the accompanying explanatory symbols, Fig 
45. The underdrains are placed with their centers 
at a depth of 3 ft. below the surface of the beds. 

The sewage is distributed to the beds through 
pipe carried in the tops of the embankments, from 
which it is drawn through chambers and short 
lengths of pipe at the corners of the beds, all 
located as shown in the plan, Fig. 45. The de- 
tails of the main carrier and branches, including 
the plugs used to divert the sewage as may be 
desired, are shown by Fig. 47. Where the beds 
to be served are at a lower level than the outtlet 
chambers, half tile, flat stone and V-shaped troughs 
are used to carry the sewage down or to protect 
the embankment. All the brick chambers and 
manholes are lined inside and plastered outside 
with cement and the brick manholes and some or 


The general 





Cross Section Through Branch, 


all of the outlet chambers have 
painted. 

At the intersection of sub and main underdrains 
tile chambers are placed, as shown in plan and 
section by Figs. 48 and 49. Fig. 49 shows the 
underdrains at changes of grade at embankments, 
where adjacent beds are on different levels. There 
are but two or three of the special sections, shown 
in Fig. 49, they being placed only at points where 
the underdrain beneath a bed is at least 2 ft. 
higher than the surface of the bed below. The tile 
chambers have iron covers, as shown in Fig. 48. 


board covers, 


The gagings of the flow of sewage at Toronto, Ont., 
given in our issue of Nov. 24, Mr. C. H. Rust, engineer 
in charge of sewers at Toronto, informs us, extended 
over a period of three days and were made in connec- 
tion with a proposed system of intercepting sewers. 
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THE ENGINEERING SCHOOLS OF THE 
UNITED STATES. 
XXXV. 
The Cost of Technical Education. 


Technical education is the most expensive kind 
of school training. Not only must the instruction 
be mostly imparted by specialists, who command 
(or ought to command) high salaries, but the plant 
required is very expensive, and the material con- 
sumed considerable. It is for this reason that so 
many of the schools purporting to give courses of 
instruction in engineering, fail utterly to attain to 
respectable standing as technical schools. They 
place the technical courses on the same basis as 
their literary courses, put them in charge of the 
traditional college faculty, where the same pro- 
fessor might in time teach mathematics, Greek, 
Latin, physics, or some branch of science or one 
or more of the modern languages, and with no 
other facilities than text books and recitation 


benches, announce in their catalogues complete ° 


eourses in “Civil and Mechanical Engineering.” 
This is not so much the fault of the teachers as of 
the president, who is perhaps a superannuated 
minister, and of his board of trustees, who perhaps 
are all good church deacons and bank presidents. 
Their only idea of a school of any kind is the hear- 
ing of lessons learned from books, and why not 
lessons in engineering as well as in anything else? 
The greatest impediment now to better educational 
facilities in even the best schools (with a few ex- 
ceptions) is the failure on the part of the officers 
and boards of directors to appreciate the necessity 
for all these costly appliances. They are often 
looked upon as the toys or vanities of the pro- 
fessor rather than as essential instruments of edu- 
cation for the boy. 

Taking the Cornell University outfit as a type 
of what the plant of a technical school should be, 
we have the following category of appliances, 
aside from buildings and grounds: 


Technical library, drawings, etc 
Collections, models, ete 

Surve: y ing instruments 

Chem - laboratory appliances 
Physical 

Testing wa 

Steam power plant 

Blectrical plant 

Workshop a 

Astronomi 


~~ 
Special Section. 


The annual amount paid for technical instruction 
is $44,500, and for facilities and apparatus, $5,000. 
All these are for the courses in civil and me- 
chanical (including electrical) engineering only. 


such are are found at the Massachusetts Institute 
of Technology, Washington University and various 
others, it would add some $15,000 additional to the 
above, and we should have a grand total of $271,- 
000 required to fit up properly a suitable plant for 
a large engineering school giving the usual courses 
in civil, mechanical and mining engineering. For 


>< 
neath! 


FIG. 48. PLAN AND SECTION THROUGH TILE 
CHAMBER. 


much less than this it cannot be done, and schools 
having much less than this invested are by so 
much defective. We forbear from the invidious 
task of pointing out what schools are defective in 
this way by refraining from giving details on this 
point. 

The professors in the best schools are also high- 


priced men and grow more so with time. Men 


The schools are finding great and increasing diffi- 
culty in keeping such men as they have, and it is 
almost impossible to secure suitable new ones to 
replace those who drop out. The only remedy is 
higher salaries. A board of trustees, however, dis- 
likes to pay a professor of engineering more than 
other members of the faculty receive holding simi- 
lar responsible positions, and as a result these 
places are often filled by young graduates with no 
practical experience, very much to the detriment 
of the school. Unfortunately, the conditions of 
the profession do not make it easy to copy the ex- 
cellent practice of the medical schools, to secure 
a part of the time of many eminent specialists; 
but more might be done than is done in this line, 
we believe. 

In the case of an engineering school in a large 
city, as Boston, New York, or St. Louis, the pro- 
fessors often engage in a consulting or expert prac- 
tice, and in this way supplement their meager sala- 
ries. This is certainly an advantage to all parties 


TABLE XXXV.—Tuition Fees and Estimate of living 
Expenses at the Several Colleges. 
Yearly Daploma& Living 


tuition. ered. fee. exp., a. 
etes 159@439 
10 - 160@640 
once 30 @325 
300@325 
= 


52v (all told) 
260@400 
135 


240@320 
225@340 
158@258 


200@325 
(Man free cohskeetlen 
18, Tufts i 


152@269 
108@ 160 
150 
215@330 
12-.@200 

" . Agr. C... siave 100@200 
t, Wee, Bo 8..5<,. 150 200 % 
(Free to rest of Worcester Co. under 2i and to other 


“Se 
2. Y. 
oo. 8 
°C ee less for children of Quakers.) 
a 75 per week ail told in club house, 
15 por Free , 


<2eengeteePssess & 


Note. -~ Where a tuition is given in parenthesis op- 
posite *‘ Free ” it means tat vultion i free to realden's of 
Sap rete ce ety y, and otherwise charged as s. ated. 

* A tuition Be ($100, we believe) has recently been es- 


concerned, so long as sufficient time is left for the 
regular college work. The public comes to value 


Usual Section. 
FiG, 49, SECTIONS THROUGH TILE CHAMBERS AND UNDERDRAINS AT CHANGES OF GRADE AT 
EMBANKMENTS, SUMMIT, N, J. 


This college has no course in mining engineering. properly qualified by knowledge and experience to 
If to this list were to be added complete assaying, teach young engineers, can command good incomes 
and metallurgical laboratories and sampling works, in the practice of their profession. 
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fees. They do charge $200 per annum, but the Col- 
umbia School of Mines, which is very: largely en- 
dowed charges the same. In most of the best 
engineering schools the annual tuition is $150 and 
upwards, although some of the very best have 
free or nearly free tuition. ; 

But even with these large fees, the schools are 
not self-supporting unless the number of students 
is very great. In one school reporting these facts, 
the annual expenditure for instruction and facili- 
ties is given as $31,000, while the whole number 
of engineering students in 1890-91 was but 62. The 
annual tuition is $150, but this is remitted in many 
instances, so that, counting out these excepted 
ones and those who hold scholarships, there are 
not more than 50 who pay the full amount, produc- 
ing an income of $7,500 or only about one-fourth 
the cost of instruction. That is to say, for every 
$150 the average student pays, some one else pays 
$450 in order that he may be taught. 

In all the state universities the tuition is very low 
ranging from $10 to $50, and in several of them, 
as well as in Lehigh* and the new Stanford, it is 
entirely free, the endowments or annual ap- 
propriations paying everything. 

We give in the accompanying Table XXXV. 
the reported cost of instruction and living at nearly 
all of our engineering schools, which present some 
interesting and curious contrasts. The first col- 
umn of the table shows the annual tuition fee, 
which includes matriculation fee if charged an- 
nually (as some of the colleges do charge) but not 
if it be charged only once. Certain small fees for 
incidentals which most of the colleges charge (to 
an average amount of $15 to $30 per year) are also 
not included, nor are the expenses for drawing 
materials, chemical apparatus, etc., which some of 
the colleges cover by a lump sum, and some by 
charges at cost. 

The second column gives the charge for diploma 
or graduation fee, wherever it was found distinctly 
stated in connection. with the other fees and ex- 
penses. In most cases where no fee is specified there 
is no such fee charged, but this rule is by no means 
universal. The college catalogues have all sorts 
of queer ways of specifying such items, and no at- 
tempt was made to make this column absolutely 


complete, as to do so would have involved much 
labor. 


The third column of Table XXXV. gives the esti- 
mate in the college catalogue for living expenses 
of students, including rooms, board, washing, fuel, 
lights, ete., but not including books, clothes, vaca- 
tion expenses or incidental college or personal ex- 
pensés. The totals naturally vary very greatly, 
being largest at the city or eastern colleges, and 
smallest (often very small) at the country colleges 
with dormitories and club houses. 

We have not attempted to tabulate the scholar- 
ships and other various forms of financial aid to 
students. Most of the colleges can and do extend 
some such aid, and many of the older ones have a 
very considerable amount of such aid to extend. 
Though it would be obviously injudicious to an- 
nounce the fact we fancy that few colleges refuse 
to remit the tuition fees at least to really meritor- 
ious students who may be financially embarrassed. 
Many of the colleges state this in their catalogues, 
and a few others also state that no student who 
has once entered upon the course and made a cred- 
itable and promising record will be allowed to drop 
out for lack of means to live upon. The young 
man who is in earnest can get an engineering edu- 
cation for very little at almost any of the colleges, 
if he also shows enough ability to make it seem a 
pity that he should not have the education. 

The nominal cost of getting an education, how- 
ever, has been steadily rising in the past half cen- 
tury, as is but natural. This may be curiously 
illustrated by the changes in the estimated cost per 
year at Harvard College, which has gone through 


the following gradual increase greater at the civil 
war: 


Other 
Tuition. expenses. Total. 
1825 to 1847........... $00 $100 $100 
1848 to 1863............ 7  $110t0130 $185 to215 
1864 to 1868........... 104 230 to 284 334 to 388 
1869 to 1801........... 150 334 to 464 484 to 614 





¢ a recent action (Oct., 1891), the tuition at 
Laut fo ee ees e 


At the present time Harvard gives the following 
four estimates for total expenditures: 
neabewbed $372 Liberal... ..<. 
Moderate... ..... ..- $472 Very libe 

It is doubtful, however, whether there are any 
colleges in the country at which the young man 
who is in earnest can get along on less money than 
at Harvard and other like eastern colleges, even 
without relying on scholarship aid beyond enough 
to cover tuition fees. It is possible for the student 
who wants to and has to, to live quite sufficiently 
well in any of our large cities on fabulously little 
money (experto crede) even without falling back 
upon college facilities. But board at Memorial 
Hall at Harvard, with a bountiful and unlimited 
table in one of the grandest dining halls in the 
world, is only $4.25 per week, and by joining the 
“Foxcroft Club,” board a la carte can be had for 
$2.50 to $3.50 without stinting the heartiest appe- 
tite. Similar arrangements exist at most colleges. 

When the Rensselaer Polytechnic School was 
organized in 1826 the following was the estimated 
annual expense of attending it: 


Ce GS GERI, o vi cc en cd ccceccovecess $45.00 
Washing about 18 cts. per week................. 5.62 


Se EI Ss Scbbecedoccesecetccecece 4.00 
Proportion of fuel and lights, about............. 16.00 
SE Sc lendewcatcedevcacatecssescees 4.00 
Experimental term, fees $15.............0eee0+- 30.00 

$04.62 


By 1842, when it first blossomed out into a real 
engineering school, the price of board had risen 
to $2.50 per week, and some very swell arrange- 


) 


: 
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Fig. 2. 





For sueh extremely low pressure, it waa necessary to 
offer a very large area for it to act against. This has 
been accomplished by employing a series of corrugated 
diaphragms placed as shown in cross section in Fig 
1. The diaphragms are arranged in pairs and joined, 
as shown, with a continuous opening through the line 
of centers of the different pairs, thus permitting the 
pressure to exert itself simultaneously on the interior of 
every pair, the effect of variations being to produce an 
elongation of the whole. 

This arrangement of diaphragms is employed in the 
construction of certain self-registering barometers, the 
small motion of the diaphragms being made available 
by a train of multiplying mechanism. In the gage now 
exhibited, the disadvantage of using multiplying devices 
is entirely obviated by simply securing a flexible strip 
B along the edges of the diaphragm tube, as tt 
might be called. The effect of applying the flexible strip 
is two-fold: first, it stiffens the diaphragm tube as a 
whele; and second, it performs the most important 
function of resisting the tendency of the pressure to 
elongate it, which naturally results in producing a 
greatly multiplied lateral motion. 

As in the sinuous tube, the motion thus produced by 
variations of pressure is ample for directly indicating 
or recording in connection with a moving chart. By 
the use of a large number of diaphragms, as shown, 
it is evident that the change of form of each individual 
member is very slight for complete range of pressure. 
It follows that none of the diaphragms will be strained 
to their elastic limit, and all danger cf the gage taking 
permanent sets will be avoided. In the application of 
the diaphragm tube to a recording gage it is mounted 
on a back as shown in Fig. 2. A recording pen is 
attached directly to the end of the diaphragm tube, 
and a clock is provided, as shown, timed to revolve a 
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Fig. 3. 


A RECORDING PRESSURE GAGE FOR LOW PRESSURES, 


ments were announced for the luxuriously inclined, 
costing about $200 per year, all told, including 
vacation trips and the like. But it was also an- 
nounced at the same time that, as few were likely 
to indulge in such extravagance as this, the rank 
and file could still get along on about the old 
figures. 

Since then times have changed; not wholly for 
the better. But it still remains true, and may it 
ever be so, that the young man who is in earnest 
and means business, and has any mind to educate, 
ean get an education somehow for very little 
money at nearly all our colleges. If he does not 
get it, it is his own fault, or his misfortune in not 
having a mind equal to his ambitions. 





NEW RECORDING PRESSURE GAGE FOR 
LOW RANGES OF PRESSURE.* 
By W. H. Bristol. 


Since describing and exhibiting a sinuous tube record- 
ing pressure gage** at the New York meeting of the 
society in November, 1889, many .of the instruments 
have been placed in successful operation; but it has 
been found impracticable to make gages on the flat- 
tened sinuous tube principle which would be sufficiently 
sensitive to register extremely low ranges or variations 
of pressure. Such are the variations due to a difference of 
0.1 in. head of water,as in the case of illuminating gas in 
street mains, where the total range rarely exceeds 2 
oz. per sq. in., or its equivalent 4 ins. head of water. 








© Presented at the New York meeting of the American 
Sia A BME. ol. XL 225. N 
7 1980. E., » BP Eng. News, 


dial, in the plane of movement of the pen, once in 24 
hours. ; 

In Fig. 3 the gage is shown complete, with chart, 
ready for application. The small graduations on the 
chart indicate tenths of inches head of water. 

This form of tube is not limited to recording gages 
for light pressures only, as it could he equally well 
adapted for all ranges if the diaphragms are properly 
proportioned as to size and thickness of metal. There 
are other practical applications of this form of tube, if 
constructed on a large scale, as considerable motion 
and power could be developed; sufficient, it is believed, 
to operate directly, without iniervening mechanism, 
regulators, dampers, valves, and especially that class 
of automatic devices in which pressure is the initial 
motive power. 


STATISTICS SHOWING THE PROGRESS 
AND PROSPECTS OF RAILWAY CON- 
STRUCTION IN THE FAR WEST- 
ERN STATES. 


(With Map. No. 46.) 
Wyoming.—Existing Roads. 
1. Burlington & Missouri River.—Track laid in 1891, 
Merino to Gillette, 479 miles. Track laid since Jan. 1, 
1892, Gillette to Sheridan, 90 miles. Graded, Sheridan 


to Tongue River, 20 miles. Projected, Tongue Riv. 
Helena, Mont., 325 miles. “ = ~ 


Projects and Surveys. 


2. Big Horn Southern.—Pro Caspe © 
Mont., 35 miles. ae 2 Cee, 


Total.—Track laid in 1891, 47.9 miles. Track tid 
since Jan. 1, 1892, 90 miles. In process of construc- 
tion, 20 miles. Projects of some pi , 215 miles. 


Montana.—Existing Roads. 
3. Butte, Anaconda & Pacific,—Under construction, 


Butte to Anaconda, 20 miles. Pro: 
to 60 miles. F. ©. Croget, Botte Cie ee 





ane SFr s 
al stele hated x: emcee apatite sede er 


SRR hate Shem a Tae eat mes: I RSET RIES MN 


ten BOE, pS 8 


* 


pmo, A NYA aN ZER BS KES 


20 EEN EN 


548 


4. Great Northern.—Track laid in 1891, 00 miles west 
of Pacifie Junc. to Kalispell, 162 miles; Monarch to 
Barker, 10.8 miles; Monarch to Neihart, 13.4 miles, 
Track laid since Jan. 1, 1802, — spurs near Butte 
City, 4.9 miles; Kalispell to Idaho line, 122 miles. 

5. Northern Pacific.—Surveyed, Ft. Benton to Billings, 
225 miles; Livingston to Castle, 50 miles. 

Valley.-Track laid in 1801, at Helena, 1,78 miles, 
Located, Helena to Harlow, 13 miles. Pres., Rich A. 
Harlow; Ch. Engr., W. A. Haven, both of Helena. 

Projects and Surveys. 

6. Butte City, National Park & Southwestern,—Pro- 
qoetne, Butte ae to waning line, 190 miles. Pres., 
we Mantle; Cr, Bngr., N. C. Ray; both of Butte Uity. 

7. Helena & Castle.—Surveyed, Helena to Caatle, 100 
miles, J. H. Lawrence, L. H. Hershfield; both of 
Helena, 

& Heleha & Southern Montana.—Projected, Helena 
to Dillon, 150 miles. Samuel Ward, Helena, 

Montana & Wyoming Bastern.—Projected, Helena to 
Sheridan, Wyo., 300 miles. Pres., D. 8. Wade, Helena, 
Ch. Engr., Geo. Irwin, Omaha, Neb. 

?. Montana, Idaho & Paciie—-furveved, Butte City 
to Bolse City, Idaho, 400 miles. A, L. Miller, Boise 
Ulity, Idaho. 

Total.—Track laid in 1801, 187.0 miles. Track laid 
since Jan, 1, 1802, 127 miles. In process of construc. 
tion, 20 miles. Surveyed or under survey, 468 miles. 
Projects of some promise, 735, 


Idaho,—Existing Roads. 

4. Great Northern.—Track laid since Jan, 1, 1892, 
Montana line to Washington line, 83 miles, 

5. Northern Pacitic.—Track laid in 1891, Howell to 
Nes Perces, 20.4 miles, Partly preces, Nea Perces to 
Tammany, 31.8 miles. Projected, Kootenai Station to 
International line, 50 miles, 


Projects and Surveys. 

10. Nampa Ry. & Cons. Co.—Surveyed, Nampa to 
Silver City, 60 miles. Pres., Pringle ©. Jones, South 
Charleston, O. Ch, Engr., T. D, Babbitt, Nampa. 

11. Weiser & Northern.—Surveyed, Weiser to Coun- 
cll Valley, 58 miles. Pres., T. C., Galloway, Weiser. 

Total.-Track laid in 1801, 20.4 miles. ‘Track laid 
since Jan, 1, 1802, 83 miles. In process of construc- 


tion, 81.3 miles. Surveyed or under survey, 488 miles. 
Projects of some promise, 255 miles. 


Washington.—Existing Roads. 


12. Bellingham Bay & British Columbia.—-Track laid 
in 1891, Everson to Sumas, 7.4 miles, 

Bellingham Bay & Bastern.—Track laid since Jan. 
1, 1802, ‘New Whatcom to Lake Whatcom, 3 miles. Sur- 


veyed, Elk St., New Whatcom, to Lake Junec,, 3 miles. 


Columbia & Puget Sound.—Graded, Maple Valley to 
Denny clay beds, 6 miles. 


13. annie & Northeastern.—Partl 
0. 


raded, El- 
lensburg east, 5 miles. Pres.,, Geo. W. Elliott, El- 
lensburg. : 

14. Everett & Monte Christo.—Track laid since Jan. 
1, 1802, Lowell to Seattle & Montana R. R., 5 miles; 
Hartford June. to Stillaguamish Canyon, 10 miles. 
Under construction, Stillaguamish Canyon to Monte 
Obristo, 32.5 miles. Ch. Engr., 8. B. Fisher, Sno- 
homish. 

4. Great Northern.—Track laid in 1891, Sedro June. 
to Fairhaven, 5.8 miles; Seattle to Fairhaven & Sourh- 
ern R. R., 78.5 miles. Track laid since Jan, 1, 1802, 
Idaho line to Everett, 352.9 miles. 

S&. Northern Pacific.—Track laid in 1891, Seattle Belt 
Line, 10.2 miles; 25.6 miles west of Centralia to Elma, 
6.9 miles; Montesano to OQcosta, 24.5 miles; Olympia to 
Gate City, 21.4 miles; extension Seattle, Lake Shore 
& Hastern R. R. to Sumas, 23 miles; South Aberdeen to 
Cosmopolis, 1.6 miles; Chehalis to Pe Ell, 20 miles, 
Track laid since Jan. 1, 1892, Pe Ell toward South 
Bend, 21.2 miles, Under construction, to South Bend, 
17.8 miles. Partly graded, Gould to Niblocks, 10.2 miles. 
Surveyed, Sallal Prairie to Denny Mines, 12 miles. 
Projected, Chehalis to Yakima, 125 miles. 

15. Port Townsend Southern.—Track .laid In 1891, 
Olympia to Butler's Cove, 2.7 miles; Hooker's Lake to 
Quiliceue, 7.5 miles. Projected, Quiliceue to Butler's 
Cove, 60 miles. 

16. Puget Sound & Pacific Ocean.—-Graded, Shelton 
to Kamilche, 12 miles. 

Seattle & Northern.—Track laid in 1891, «xtension to 
Hamilton, 6 miles. 

14, Snohomish, Skyhomish & Spokane.—‘Track laid 
in 1891, Snohomish, Skyhomish & Spokane.—Track laid 

17. Spokane Falls & Northern.—Track laid since Jan. 
1, 1892, Little Dalles to Northport, 3.5 miles. Surveyed, 
extension to International line, 10 miles. Projected, 
Marcus to Lake Osoyoos, 100 miles. 

18. Union Pacitic.—Portland & Puget Sound R. R.— 
Partly graded, Portland, Ore., to Seattle, 185 miles. 


19. Vancouver, Klickitat & Yakima.—Projected, ex- 
tension northeast, 10 miles. 


Projects and Surveys. 


20. Port Angeles Central.—Surveyed, Port Angeles 
south, 80 miles. 

21. Port Angeles Southern.—Surveyed, Port Angeles 
to Junction City, 35 miles. Ch. Engr., A. J. Blanchard, 
Port Angeles. 

Port Gardner, Lake Stevens & Eastéern.—Projected, 
—" to Lake Stevens, 5 miles. John F. Hart, By- 
erett. 

22. Seattle, Sidney & Gray's Harbor.—Projected, Sid- 
ney to Gray's Harbor, 80 miles. 

23. Tacoma & Northeastern.—Projected, Tacoma to 
Port Angeles, with branch to Port Townsend, 115 miles. 
Pres., Frank C. Ross, Tacoma. Engrs., Ogden & Bos- 
worth, Tacoma. 

24. Yakima & Sunnyside.—Projected, Prosser to North 
Yakima, 50 miles. 

Total.—Track laid In 1801, 141 miles. Track laid since 
Jan. 1, 1892, 395.6 miles. In process of construction, 
272.5 miles. Surveyed or under survey, 140 miles. 
jects of some promise, 545 miles. 


Oregon.—Existing Roads. 


25. Astoria & Portland.—Partly ded, Astoria south, 
17 miles. Surveyed, to Portland. 113 miles. Pres., 
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John C. Sheehan, New York city. Ch. Engr., Geo. Goss, 
Astoria. 

26. Coos Bey, Roseburg & Bastern.—Track laid In 
1801, Marshfield to Dunham's, 10 miles. Track laid 
since Jan. 1, 1892, Dunham's to Coquille City, 7.5 miles. 
Surveyed, Coquille City to Roseburg, 72 miles. Secy., 
W. E. Baines, Marshfield. 

27. Oregonian.—Track laid in 1891, Coburg to Natron, 
18 miles. 

Portiand & Mt. Scott.—Track laid since Jan, 1, 1892, 
Mt, Tabor southeast, 4 iniles. 

28. Rogue River Valley.—Projected, Medford north- 
east, 17 miles. 

29. Sumter Valley.—Track laid in 1891, Baker City to 
McEwen, 25 miles, 


Projects and Surveys. 

80. Albany & Astoria.—Surveyed, Albany to Astoria, 
173 miles. Pres., J. L. Cowan; Ch. Engr., W. B. Barr; 
both of Albany. 

$1. Columbia River & Astorla.Surveyed, Astoria to 
Goble, 60 miles. Pres., J. H. Smith; Ch. Engr., W. H. 
Kennedy; both of Portland. 

82. Siuslaw & Kastern.—Located, Florence to Bugene, 
80 miles. Pres., Geo. H. Elisbury; Ch. Engr., T, K. 
Berry; both of Eugene. 

Total.—Track laid In 1891, 65 miles. Track laid since 
Jan, 1, 1892, 11.5 miles. Surveyed or under survey, 
408 miles. Projects of some promise, 17 miles. 


California.—Dxisting Roads. 


Arcata & Mad River.—Track laid since Jan. 1, 1892, 
Riverside to Mad River, 2.5 miles. 

33. Atlantic & Pacific.—Projected, Mojave to San 
Francisco, 400 miles. 

34. California & Nevada.—Located, Bryant to Walnut 
Creek, 12.5 miles, 

35. Los Angeles Terminal.—Track laid in 1891, Los 
Angeles to San Pedro, 27 miles. Surveyed, Glendale 
to Chattsworth, 25. miles. Ch. Hngr., W. F. McClure, 
Los Angeles, 

36. Nevada-California-Oregon.—Surveyed, Amedee to 
Pitt River, Modore Co., 80 miles. Gen, Man., Kras- 
mus Gest, Reno, Mo, 

87. San Francisco & North Pacific.—Track laid in 
1891, Guerneville west, 1.34 miles. Track laid since 
Jan. 1, 1892, 1.97 miles west of Guerneville to 3.0 miles 
west of Guerneville, 1.93 miles. 


San Francisco Belt.—Track laid in 1891, at San Fran- 
cisco, 0.7 mile. Track laid since Jan. 1, 1802, at Sin 
Francisco, 1 mile. 

89. San Joaquin Valley.—Track laid in 1891, Fresno to 
Pollasky, 24.5 miles. 

88. Southern California.—-Track laid in 1891, Asylum 
to Aentone, 6.7 umiles. Track laid since Jan, 1, 1892, 
Mesmer to Santa Monica, 5.5 miles. 

39. Southern Pacific.—Track laid in 1891, Firbaugh 
to Armona, 62.3 miles; Avon to San Ramon, 19.7 miies; 
Crafton toward Redlands, 1.6 miles. Track laid since 
Jan. 1, 1892, Collis to Fresno, 14 miles; Bakersfleld to 
Asphalto, 49.9 miles. Bxtension to Redlands, 5.5 miles. 
Under construction, Santa Margarita to San Luis 
Obispo, 16 miles. Surveyed, San Luis Obispo to Hiul- 
wood, 112 miles. Projected, Montpelier to Yosemite 
Valley, 75 miles; Milton to Calaveras Big Tree, with 
branch Altaville to Valley Springs, 55 miles; Pollasky 
to headwaters of the San Joaquin River, 55 miles; San 
Francisco to San Bruno, 15 miles; King’s City to 
Carisso Plains, 56 miles; San Luis Obispo to Santa 
Ynez River, 80 miles; Ventura to Los Angeles, Tv 
miles; Ontario to Elsinore, 51 miles; San Bernirdino 
to South Riverside, 28 miles; Redlands June. to Yu- 
caipa Valley, 15 miles; San Bernardino to Motor Junc., 
8 miles. : 

Projects and Surveys. 

40. California Midland.—Projected, Stockton to Vis- 
alia, 100 miles. Ch, Engr., Emery Oliver, San Fran- 
cisco. 

41. Northeastern California.—Projected, Castle Crag 
northeast, 30 miles. J. J. Bowen; A. M. Willis; both of 
San Francisco. 

San Francisco & Atlantic.—Projected, San Francisco 
to Los Angeles, 300 miles. Fredrick Homer, San Fran- 
cisco. (Not on the map.) 

San Francisco & Clear Lake.—Projected, San Francis- 
co Bay to north line of Lake Co., 125 miles. ‘Treas., 
J. W. Bisenhuth, San Francisco. 

San Francisco & Eastern.—Projected, San Francisco 
to Rogers, 380 miles. J, R. Howell, San Francisco, 
(Not on the map.) 

San Francisco & Salt Lake.—Projected, San Fran- 
cisco to Salt Lake City, Utah, 750 miles. Elvin Z. 
Hayward, San Francisco. (Not on the map.) 

43. San Francisco & Santa Clara Veer <-Gurverse, 
San Francisco to Gilroy, 80 miles. Vice-Pres., mu. 
R. R. Johnson, San Francisco. 

44. San Luis & San Joaquin.—Projected, Port Har- 
ford to Bakersfield, 291 miles. Pres., John M, Wise; 
Ch. Engr., M. M. Shaughnessy, both of San Francisco, 

Total.—Track laid in 1891, 144 miles. Track laid 
since Jan. 1, 1892, 80 miles. Surveyed and under sur- 
vey, 307 miles. Projects of some promise, 2,883 miles. 


Nevada.—Existing Roads. 


Bucksport & Elk River.—Graded, branch up Bik 
River, 4 miles. Ch. Engr., F. E. Herrick, Eureka. 


Utah.—Pxisting Roads. 

45. Great Salt Lake & Hot Springs.—Track laid in 
1891, Salt Lake Cit to Centerville, 11.9 miles. 
Graded, Bountiful .to Hot Springs, 6 miles. 

46. Rio Grande Western.—Track laid in 1891, Manti 
to Salina, 26 miles; cat gg to Bureka, 40 miles, 
Track laid since Jan. 1, 1802, Eureka to Silver City, 4 
miles. Projected, Salina to Marysville, 55 miles. 

47. Saltair.—Projected, Salt Lake City to Saltair, 15 
miles. Ch. Engr., C. W. Hardy; Gen. Man., N. C. 
Clayton; both of Salt Lake City. 

48. Union Pacific.—Partly graded, Milford to Pioche, 
Ney., 137 miles. 


Projects and Surveys. 


49. Corinne, Malad Valley & Northern.—Projected, 
Corinne to Malad City, 45 miles. Ch. Engr., Chas. 
Nicolet, Corinne. sas 


50. Great Western.—Projected, Salt Lake City to 
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dD Creek, 150 miles. Pres., J. H. Bacon; Vice-Pres., 
Walter Jones; both of Salt Lake City. 

51. Salt Lake & O .—Projected, Salt Lake City 
to Ogden, 52 miles. m. Fuller, Salt Lake City, 

52, Salt Lake & Wrouing.-Projected. Ogden to the 
Wyoming line, 113 miles. L. G, Wilkerson; ©. K. 
Bannister; both of Ogden, 

53. Seattle, Boise City & Salt Lake,—Projected, Salt 
Lake = Boise City, Idaho, 825 miles. Pres,, J, E. 
Fulton; Secy., M. L. Sproat; both of Payette, Idaho. 

S4. Utah & Wrgmt .—Surveyed, Garfleld Beach to 
Evanston, Wyo., 126 miles, Pres., B. 1. Raybould; Ch. 
Engr., John B, ‘Taylor; both of Salt Lake City. 

Total.—Track laid in 1 77.9 miles. Track laid 
since Jan, 1, 1892, 4 miles. process of construction, 
76 miles, Surveyed and under survey, 126 miles. Pro- 
jects of some promise, 550 miles, 


Colorado.—LKExisting Roads. 


55. Colorado Midiand.—Under construction, Hayden 
Divide to Cripple Creek, 21 miles, 


56. Crystal River.—Under construction, Carbondale 
to Crystal, 35 miles; branches, Coal June, to Coal 
Basin, 12 miles; Marble June. to Marble Basin, 3 miles. 
Gen. Man., J. A. Kebler, Denver. 

57. Denver & Rio Grande.—Track lald tn 1891, 
Wagon Wheel Fap to Creede, 9.50 miles. Surveyed, 
Crested Butte to Irwin, 9 miles, 

58. Denver, Lakewood & Golden.—Track laid in 1801, 
Denver to Golden, 12.5 miles, Located, Golden to Kals 
ton Creek, 6 miles; Golden to Lookout Mt., 10 miles. 

59. Rio Grande Southern,—Track laid in 1801, Vance 
June. to Porter's Mill, 121 miles; Telluride to Pandora, 
2.25 miles. Track laid since Jan. 1, 1802, branch to 
Porter's mine, 0.75 mile; branch to the Ute Coal « 
Coke Co.'s mine, 2 miles. Under construction, branch 
from Rioc, 3.5 miles. Surveyed, Muncos to Utah line, 
55 miles. 

48. Union Pacific.—Track laid since Jan. 1, 1892, 
Victor June. to Aquila, 9.82 miles; extension Gray 
Creek branch, 1.92 miles, Under construction, ex 
tension Gray Greek branch, 0.35 miles. 


Projects and Surveys. 


60. Canyon ag & Griggte Creek.—Surveyed, Canyon 
Gy to Cripple Creek, 28 miles. Hben Smith, Lead- 
ville, 


Colorado & Northeastern.—Located, Pueblo cast, 120 
miles. Projected, to Kit Carson, 100 miles. Pres., O. 
K, P. Baxter; Ch. Engr., H. R, Holbrook; both of 
Pueblo. 

61, Florence, Sripete Creek & State Line.—Surveyed, 
Florence to Cripple Creek, 35 miles. Pres., W. E. 
ae. Denver; Gen. Man., J. A. McCandless, 

orence, 


62. Greeley St. Vain & Denver.- Protected, Greeley 
to Idaho Creek, 28 miles, Ch, Kngr., John 8, Titcomb, 
Denver. 

63. Pueblo, Wet Mt. Valley & Western.—Surveyed, 
Pueblo to Silver City, 71 miles. Pres., J. ©. Teller; Ch. 
Engr., A. N. Miller; both of Denver, 

64. Trinidad, San Luis Valley & Pacific.—Surveyed, 
Trinidad to Costillo Pass, N. Mex., 60 miles. Ch. Bugr., 
©. H. Knickerbacher, Trinidad, 

‘Total.—Track laid in 1801, 145 miles. Track laid since 
Jan, 1, 1892, 15 miles. In process of construction, 75 


miles, Surveyed or under survey, 381 miles. Projects 
of some promise, 158 miles. 


New Mexico.—Existing Roads. 


83. Atchison, Topeka & Santa Fe.—Track laid si 
Jan. 1, 1892, Waldo to coal mines, 5.75 miles, “eal 


6S. Kansas ow, El Paso & Mexican.,—Surveyed, 
Lanora, Tex., to White Oaks, 148 miles. 

66. Santa Fe Southern.—Surveyed, Santa Fe to San 
Pedro, 49 miles. 


67. Silver City & Northern.—Track laid in 1891, 
Whitewater to Hanover, 18 miles. 

48. Union Pacific.—Track laid since Jan. 1, 1802, 
extension of the Red River branch, 0.1 mile. Projected, 
extension Red River branch, 10 miles, 


Projects and Surveys. 


68. Albuquerque, Colorado & Salt Lake.—Projected, 
Albuquerque to Durango, Colo., 160 miles. Geo, L. 


eS buquerque. 
69. ming & Utah Valley.—Projected, Deming to 
Gallup, 293 miles. Pres., Frank H. Siebold; Ch, Engr., 
D. A. McLaren; both of Deming. 

70. Denver & Hi Paso Short Line.—Projected, Triui- 
dad, . to El Paso, ‘Tex., 400 miles. Gen, Mav., 


O. M, pentane Las ‘ae 

Total.—Track laid in 1891, 18 miles. Track laid since 
Jan. 1. 1892, 6 miles. Surveyed or under survey, 200 
miles. Projects of some promise, 843 miles. 

Arizona.—Existing Roads. 

86. Marcopia & Phoenix.—Pro, ez M 
City, 8 sullen: mpeen meres: we Seem 

87. Santa Fe, Prescott & Phoenix.—G Ash Fork 
south, 50 miles; 15 miles of track laid. Under con- 
struction, extension to Phoenix, 150 miles. 


88. Southern Pacific.—Surveyed, Phoenix to Prescott, 


100 miles. 
Texas.—Kxisting Roads. 
(Lines within limits of map only.) 

71. Austin & Northwestern.—Track laid sin 1, 
1892, Fairland to Liano, 29.4 miles. — 
gon, Salter es Hae rene Vata mares 

e, ’ 
Bowle to Ft. Worth, 65 miles. a a 

73. Ft. Worth & Rio Grande.—Track laid in 1891, 
Comanche to Brownwood, 33.5 miles; at Ft. Worth, 2.) 
miles, ee Brownwood to Brady, 44 miles. 

74. rgetown & Gra r.—Partl , 
town to Granger, 15 miles — 

75. Hearne & Brazos Valley.—Track laid in 1891, 
Hearne & Brazos Valley to Mumford, 9 miles. Track 
laid a ag Jan. 1, 1892, Mumford to Moseley’s Ferry, 


Houston Belt & Magnolia —- 
to H 3 gnolia Park.—Projected, extension 


76. La Forte. ete elouston, 22 miles. Cb. con- 
CL T at ia : miles, Ch, Bngr., 


77. See rilanens 2, Teme —Track laid in 1801. 
Milford 14.8 miles; Lexington to Lott, 
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57.9 miles. Track laid since Jan. 1, 1892, Smithville to 
Lockhart, 36 miles; Boggy Tank to Sealy, 27 miles, 
Under survey, Sealy to Houston, 50 miles. 

78. North Galveston, Houston & Kansas City.—Under 
construction, North Galveston to Virginia Point, 
miles. Projected, North Galveston to Beaumont, 7. 
miles. 

7. Pan American.—Track laid since Jan. 1, 1802, 
Victoria to Guadaloupe River, 10 miles. Located, 
Guadaloupe River to Refugio, 33 miles. Surveyed, Re- 
fuglo to Brownsville, 181 miles. Ch. Engr., Wm. H. 
Baker, Victoria. 

80. Texas Central.—Surveyed, Dublin to Thurber, 32 
miles. 

81. Texas, Louisiana & Bastern.—Track laid in 1891, 
Conroe east, 8 miles. Under construction, extension to 
Ironwood, 32 miles. 

82. Velasco Terminal.—Track lald in 1891, Velasco 
to Oyster Creek, 6 miles. Track laid since Jan. 1, 
1892, Oyster Creek to Chenango Junc., 15 miles; Ve- 
lasco to Surfside, 3.5 miles. 


Projects and Surveys. 


88. Gulf, Newport & Northern.—Projected, Alligator 
Head to San Antonio, 150 miles. Construction rumored 
in progress on 20 miles: Thos. M, O'Connor, Victoria. 

ouston Belt.Located, belt line at Houston, Tex., 
18 miles. Gen. Man., Thos, Nichols, Houston. 


Rockport & Harbor Island.—Surveyed, Rockport to 
Harbor Island, 10 miles. Pres., John H. Traylor, Dal- 
las. 

84. Trinity, Cameron & Western.—Surveyed, Trinity 
to Granger, 118 miles. Pres., J. M. Hefly, Trinity. 

85. Velasco Northern.—Surveyed, Velasco to Rosen. 
berg, Junc., 60 miles. 

Total.—Track laid in 1891, 
since Jan. 1, 1892, 97 miles. 
100 miles. Surveyed or under survey, 
jects of some promise, 282 miles. 


161 miles. Track Iald 
In process of construction, 
572 miles. P.o- 


Mexico.—Existing Roads. 


British Mexican.—Graded, Jiminez northeast, 25 m les. 
Surveyed, extension to Sierra Mojada, 155 miles. Ch. 
Engr., John HB. Harley, Jiminez, 

Cerro Blanco.—Nearly completed, Cerro 
mines in Sierra Mojada Mts., 17 miles. 

Hidalgo.—Under construction, Las Lojas to Tuxpam, 
100 miles. 

Interoceanic.—Projected, Matamoras de Izucan to Aca- 
pulco, 130 miles; Santa Barbara to San Martin, 41 
miles; San Juan to Tezintla, 40 miles; Soapayuca to 
Pachuca, 32 miles; Huaticaco to Cuernavaca, 40 miles; 
Antigua to Huatusco, 47.5 miles, 


Lower California.—Graded, San Quintin northeast, 20 


Blanco to 


miles. Surveyed, extension to Tiajuana, 155 nilies. 
Ch. Engr., W. 4 Earle, San Diego, Cal 


Matamoras & Matehuala.—Surveyed, Matamoras to 
Linares, 165 miles. 


Mexican Central.—Surveyed, Guadalajara to 16 miles 
east of San Blas, 150 miles. 

Mexican International.—Track laid since Jan. 1, 1892, 
Pedricena to Valerdena, 6 miles; Torreon to Durango, 
158 miles. Projected, Durango to Mazatian, 125 miles. 
Under construction, Monclova toward Sierra Mojada, 
155 miles. 

Mexican Mineral.—Under construction, Palmajero to 
Zapote. 

Mexican National Construction.—Surveyed, Colima to 
Guadalajara, 166 miles. A small amount of grading 
done near Colima, 

Mexican Northern Pacific.—Surveyed, Deming, N. 
Mex., to Guerrero, 225 miles; Guerrero to Chihu:hua. 
120 miles. Projected, Guerrero to Topolobampo and 
Guaymas, 850 miles, About 20 miles have been 

ed south of Deming. Res. Engr., Wm. Martineau, 
ming. 

Mexican Pacific.—Surveyed, extension to 

miles. 

Mexican Southern.—Track laid since Jan. 
between Tecomovaca to Oaxaca, 70 miles. Surveyed, 
Oaxaca to Tehuantepec, 175 miles. 

Mexico, Cuernavaca & Pacific.—Surveyed, City of 
Mexico to Pacific coast, 300 miles. Construction in 

‘ress near City of Mexicc. Pres., Geo. Tritch, 11 
Bank Block, Denver, Colo. Ch, Engr., John lL. Butman, 
City of Mexico. ‘ 

Monter & Mexican Guilf.—Projected, Trevino to 
Sierra Mojada, 175 miles. 

Natioral Tehuantepec.—Track laid in 1892, 17 miles. 
Under construction, miles. 

Venegas, Cedral & Rio Verge,—Projected, Catorce to 
Rio Verde, 160 miles. 


Projects and Surveys. 
Apam & Cazones.—Projected, Apam to Cazones, 100 
miles. 


Frontera, 


1, 1892, 


Chihushua Eastern.—Projected, Sierra Mojada to Ta- 
guna del Norte, 70 miles. ” 


Chiapas.—Projected, Chiapas to Teapa, 15 miles. 
Tae & Zacates.—Projected, Durango to Zacates, 
es. 


Guadalajara Belt.—Projected, belt line from Guadala- 
jara to Zapopam, ‘Saaiok one return. 


International.—Projected, Matamoras to Guatemala, 
900 miles. 


Mexican Western.—Projected, Topolobampo to Pres- 
idio del Norte, 900 a = 


Mexico & Zihuatanejo.—Projected, City of Mexico tc 
hea. Ow 
Oaxaca Coal.—Projected, Pueblo to the Rio Verde, 
175 miles. 
Total.—Track laid since Jan. 1, 1892, 245 miles. In 
process of 386 miles. Surveyed or under 
oatee?” 2,021 miles. jects of some promise, 4,175 


The Hudson River Tunnel Railway Co. is being sued 
for $28,550 by S. Pearson & Son, of London, Bng- 
land, for work done on the tunnel since 1889. The case_ 
is to come to trial this month. 
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UNDERGROUND WIRING ON ELBOCTRIC 
STREET RAILWAYS. 


There has been some discussion recently con- 
cerning the effect of the ground current of electric 
street railways in corroding water pipes adjacent 
to the line. (Hng. News, Sept. 22, 1892). At the 
recent convention of the American Street Railway 
Association, something was said on this point in 
the discussion of the report on “A Medel Electri 
Railway Roadbed and Underground Wiring,” pub 
lished in our issue of Oct. 27; but it was with- 
held from publication at the time. This 
has since been reconsidered. We condense as fol- 
lows the remarks made by Mr. Pearson, Electri- 
cian of the West End Street Ry., of Boston 


action 


In small systems where there are few cars running, 
the ordinary method of returning the current through 
the rails and supplementary wire will be sufficient un- 
less the distance is great. But on large roads where the 
traffic is heavy more return grounds than have been 
used heretofore will have to be installed. We found 
it so in Boston, and from a lack of return feeders a 
great deal of electrolytic action was caused in our sup- 
plementary wire, We are now putting up a large 
amount of overhead copper for return grounds; I do not 
think it possible to put it underground, as it will cor- 
rode amd rust away. There is no advantage in using 
iron, as the conductivity is only one-seventh that of 
copper. 

Originally we ran the positive current through the 
trolley wire, but we found that the action on the 
supplementary wires was too great, and we changed 
it and put the negative through the trolley wire. I do 
not imagine there will be much less effect, as it merely 
transfers the action to another point. 

Mr. Pearson: I do not recall any particular trouble 
with water pipes; but naturally, if you have a large 
volume of current going through the earth, it will take 
hold of a water pipe or a gas pipe, or any other 
pipe, and there will be an electrolytic action set up. 
In any large railway system, if the attempt is made 
to use the earth for return ground by putting in 
grovnd plates in driven wells, or by putting them in 
the rivers, and the return current is not provided with 
a good metallic circuit, it seems to me that the cur- 
reno must inevitably injure the water pipes and all 
other pipes. The current when it leaves the car goes 
into the ground and taking a water pipe may go a mile 
on that pipe, then leave it for a better conductor; the 
result being that the pipe will be corroded at this 
latter point. 

(In reply to the suggestion that old rails might be put 
in the ground to carry the return current:) 

The difficulty in using old rails for the return current 
would be to make a joint. If you could weld the rails 
together or if you could solder them, I think possibly 
it would work; but I do not believe you could make 
the joints in any other way that would carry a large 
volume of current without heating and corrosion. 

(Replying to the suggestion that the joint be made 
with copper plates :) 

Iron and copper would form an _ electrolytic ele- 
ment, and cause corrosion even if no current 
were passed. through the joint. The passage of 
the current would also heat the joint and cause further 
oxidation. We attempted, in the early days of electric 
railroading, to use the rail for the return conductor, 
not jutting in supplementary ‘wires, and found it almost 
impossible to maintain a joint of any sort. Where you 
drive a large volume of current through the joint, oxi- 
dation takes place, and the joint soon becomes worth- 
less. This condition will exist no matter how large 
the joint is made, and if you use dissimilar materials 
or metals, a local electrolytic action will also take 
place. With steel in contact with iron, the effect 
will be produced in a lesser degree than with copper, 
and it will take longer for the trouble to develop. It 
does not seem to me practicable to use old rails for con- 


(In reply to the suggestion that worn out cables 
from cable roads, weighing 2 Ibs. per ft., and costing 
about $50 per mile, would make good return circuits): 

We used considerable old steel and iron cable, 
in getting across the rivers and connecting our sup- 
plementary wires from one side of the track to the 
other, but it cuts away very fast. For instance, in one 
place we put in seven ropes or cables, and soldered the 
joints thoroughly at each end, and in less than four 
months they were entirely gone. If you had soil which 
was comparatively dry and sandy, it might do for a 
time. In a place where the soil was moist and salty, I 
doubt whether you would get enough life out of it to 
pay for putting it doyn. ; 

Mr. F. 8. Holmes, of New York, said: In an ordinary 
battery, the positive pole is the pole that gives and 
is consumed, and the negative pole is the pole that 
have 


: 
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tive, and the large ground plate at the station nega- 
tive. This is wrong, because, where this ts done the 
supplementary wire and ground plates along the line 
are rapidly corroded and eaten away, while the nega 
tive plate at the station is uninjured. The conditions 
should be reversed, the station plate being made post 
tive and the Hne plates and supplementary wire and 


trolley negative to It. Corrosion will thus be largely 
vonfined to the station plate, which can be eustly re 
placed, and the plates and supplementary wire along 
the road will remain nearly intact. Of course, to ar- 


complish this the current will flow out by the ground, 


which will be positive, and back by the trolley wire, 
which will be negative. 
The introduction of the block system on the New 


York Central is making rapid progress, and trains are 
now run under protection of the blocks from New 
York city to Hudson, 114 miles, and the signal towers 
and bridges are completed for the remainder of the 
Albany, 20 miles. Weat of Albany the 
bridges are completed all the way to Buffalo, and the 
towers are framed as far west as Utica. It is expected 
that the system will be in full operation to Utica, 238 


distance to 


miles from New York, by Christmas. When the sys- 
tem is complete there will be 205 block stations bhe- 
tween New York and Buffalo, making the average 


length of the blocks about 2 1-5 miles. Of course, the 
blocks are made shorter near the important stations, 
so that the average length on the open road t# about 
three miles, The semaphore signals at the block sta 
tions are carried on overhead trusses of 56-ft. span, 
with a clear headway them of 21 ft. The 
block stations are connected by an 8-wire Kerite cable 
suspended on poles, 


beneath 


The land grant system for the construction of rall- 
ways in the Australian colonies seems to be guiining 
ground, Queensland has just decided to follow the ex- 
ample of Western Australia in this direction, and in the 
New South Wales assembly a motion has been brought 
forward for the construction of lines of railway from 
Bairnsdale, in Gippsland, to the New South Wales 
border, and also for connecting the irrigation settlement 
at Mildura with the railway system of the colony on 
the land grant system. Mr. Wheeler, the Minister of 
Railways, stated during the discussion that if they 
could not obtain funds for constructing necessary lines 
by the usual method of raising loans on the. Loudon 
market, they must have recolirse to the state lands te 
provide the needful funds. It was essential to the 
development of the colony to extend the railways, and 
if the state could not find the money, they must resort 
to private enterprise to do the work, and pay those 
who built the lines In land. The general feeling of the 
House seemed to be in favor of the motion. 





Telegraphic communication between trains and sta- 
tions was one of the subjects considered at the recent 
International Railway Congress held in St. Petersburg. 
The Great Northern Ry. Co., of England, is considering 
the advisability of trying an interesting experiment in 
this direction. A number of the officials of the company 
have been to Paris recently to inspect the model of a 
new system by which passengers in a moving train 
are able to communicate by telegraph and telephone 
with the various stations. This invention will not only 
enable passengers to transact business during a jour 
ney, but will also afford facilities for the engineman and 
conductor to communicate with the signalmen 


CONSTRUCTION NEWS. 


RAILWAYS. 
East of Chicago.—Existing Roads. 


QUEBEC, MONTMORENCY & CHARLEVOIX.—Ch. 
Kngr., KB. A. Hoare, Quebec, P. Q., writes us that 
eight miles have been graded on the extension from Ste. 
Anne de Beaupre to Murray May, P. Q., 38 miles. This 
eight miles takes the extension to Cape Tourmente. 
[wo miles of track were laid in October and the re- 
mainder is to be laid early in 1893, when construction 
will also be resumed on the remainder of the extension. 
The route of the extension is along the north shore 
of the St. Lawrence River. Mr. Hoare also states that 
the Quebec & Lake St. John Ry. is building a branch 
from Chambord Junc., near Lake St. John, to Chicou- 
timi, P. Q., om the Saguenay River. 

PORTLAND & RUMFORD FALLS.—The contract for 
building the extension from Mechanic Falls, Me., to a 
connection with the Maine Central R. R., at a point 
about two miles from Danville Junc., 11% miles, has 
been let to John Berry, Fayville, Mass. e route is 
by the way of Poland Springs. The work is to n 
at once and the line completed by Sept. 1, 1893. Ch. 
Engr., Prederic Danforth, Mechanic Falls, Me. 

PENNSYLVANIA.—The engineers of this company 
neve gageetes the overs te ares lines from Bustle- 
‘on, -, to a connection the New York division 
beyond Bristol, Pa. 


mates of the comparative costs of the 

be made and the work of construction begun in the 

LAKE SHORE & MICHIGAN SOUTHERN.—The 
Dunkirk 


Silver Creek & . opened b 
& M. Nov. 20. 1882. "Th a a 8 


S. trains The construction of this 
line was begun earty in 1891. The line is double track, 
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with maximum grade of 15.8 ft. per mile, used only 
in one place, and curves of 0° 40’. Its length is 8.8 
miles, and only 138 ft. shorter than the old route, 
but it saves 21° in curvature, and reduces grades of 
30 ft. per mile to 15.8 ft. per mile. Over 500,000 en. 
yds. of excavation, much of which was rock, and 5,000 
cu. yds. of arch masonry and 2.000 cu. yds. of other 
masonry structures were required in its construction. 
The contractor was The Drake & Stratton Co., of New 
York city. 

BALTIMORE & OHTO.—In addition to the extension 
of the Staten Island Rapid Transit R. R., noted last 
week, this company has extensive terminals under con- 
struction on Staten Island, Among these is a large 
station, bids for the construction of which have already 
been received. The building will be of iron, 100 ft. 
wide and 150 ft. deep, and will cost about $150,000. 
It will be located on the great pier now nearing com- 
pletion, which is 2,000 ft. wide and 1,300 ft. deep. 
Back of the pier a yard will be laid out with a track- 
age capacity for 1, cars, and supplied with the inter- 
locking switch system. Among other improvements to 
be made on the Island are the erection of two large 
freight warehouses at St. George. each 75 ft. by 100 ft.; 
four ocean steamship pliers. each 100 by 700 ft., with 
slips 50 ft. wide, at Tompkinsville; new shops and a 
large freight vard near the Arthur Kill bridge, and a 
shipyard at Clifton. These improvements will require 
an expenditure of about $1,000,000. , 


NEW YORK & NEW ENGLAND.—There is talk of 
extending the Meriden, Waterbury & Connecticut River 
R. R. from Meriden to Middletown, Conn. An official 
is reported as saying that no time had been set for 
building the extension, but that it would probably be 
done in the near future. 


PLYMOUTH & MIDDLEBORO.—This road recently 
completed, from Plymouth to Middleboro, Mass., 16 
miles. has been opened for traffic. It is to be oper- 
ated by the Old Colony R. R. Co., for 65% of the gross 
earnings. 

LANCASTER, OXFORD & SOUTHERN.—Work on 
the construction of this line is progressing well accord- 
ing to the local papers. The line consists of two sec- 
tions joining the main line at Kings Bridge and Oxford, 
Pa., and running to Quarryville, Pa., and Singerly, Md., 
respectively. 

BALTIMORE & OHIO.—A Pittsburg, Pa., press dis- 
patch, dated Dec, 2, says: ‘Probably one of the big- 
gest deals in the railroad business of Pittsburg that 
has occurred for years has been slowly crystallizing for 
the past two months. It is the introduction of a ter- 
minal for two new roads into the city. Representatives 
of the Philadelphia & Reading and Wabash roads, with 
Baltimore & Ohio officials, have been coming and going 
for some time, and it appears that they have been 
purchasing options all along the South Side, from Mun- 
hall to the city limits. The intention appears to be 
to cross the river over the new bridge at Beck's Run, 
and come in over the tracks of the Baltimore & Ohio, 
by an agreement already entered into with that com- 
pany. The terminal facilities are already provided for 
by the securing of a large tract at Second Ave. and Try 
St., and a large property elose by on Second Ave., the 
site of the old Kensingt6n mill.” 

OHIO SOUTHERN.—Sub-contracts will be let 
nt once for 60 miles of the Springfield-Lima extension 
by McArthur Bros., Temple Building,, Chicago, Il). Max- 
imum grade 26 ft. per mile and maximum curve 2°. 

BEDFORD, BELT.—BFleven miles of this belt railway 
at Bedford, Ind., are completed and contracts will soon 
he let for an extension four miles long. Gen. Man., T. 
J. McGuire. Redford, Ind.; Ch. Engr., Jas. K. Zallinger, 
Louisville, Ky. 


Projects and Surveys. 


NEW YORK STATE.—The appearance of a corps of 
surveyors working along the west branch of the Dela- 
ware River has given rise to various rumors concerning 
x projected extension of the West Shore R. R. to the 
Pennsylvania coal fields, 


{INDIANAPOLIS & SOUTHWESTERN.—Chartered in 
Indiana to build a railway from Indianapolis, Ind., to 
Bast St. Louis, Til. The principal office will be at 
Chicago, Ill., and the incoroprators are: L. W: Downey. 
Gosport, Ind., J. M. Jones, Cataract Falls, Ind., and 
W. A. Wallace and Geo. A. Crosby, of Chicago. 

PHILADELPHIA & WILLISTOWN.—Chartered in 
Pennsylvania to build a railway from Philadelphia, Pa., 
through Delaware Co, to a point near the Spread 
Eagle Hotel, Haverford township: Among the incor- 
porators are: J. G. Allen, J. C. Sharpless and John 
C. Keys; all of Philadelphia, Pa. 

Southern.—Dxisting Roads. 


WEST VIRGINIA, PINEVILLE & TENNESSEE.— 
Gen. Man. J. D. Blake, Pineville, Ky., writes the ““Manu- 
facturers’ Record’ that this company is grading a 
small portion of its road southward from Pineville. Ky., 
and expects to construct within the next few weeks an 
extension of about a mile up the right fork of Straight 
Creek to accommodate the coal operations now cortn- 
mencing there, The company will build eight or ten 
miles more next season up the left fork of Straight 
Creek to afford facilities to the coal and lumber oper- 
ations in that direction. 


PICKENS, —This 9\4-mile line from Easley to Pickens. 
Ss. C., is now graded ready for the rails: The company 
wants 500 tons of second-hand 35-lb. or 40-Ib. steel rails 
and fastenings, and a second-hand 26 or 30-ton locomo- 
tive. J. H. Burkhalter, Augusta, Ga. 

LOUISVILLE, ST. LOUIS & TEXAS.—Work is being 
rapidly pushed ahead on the extension from West 
Point to South Park, Ky: The principal contractors, 
Ferguson & Dreisbach, have advertised for 100 men 
~ pe cones, and announce their intention to work 
all winter. 


MACON & ATLANTIC.--This Georgia railway has been 
purchased at auction by a syndicate of the creditors and 
hondholders of the road for $410,000: This line was pro- 
jected to run from Sofkee. Ga., near acon, Ga., east 
to Savannah, Ga., and Galeton, 8S. C., 200 miles. In 
1890 11% miles of the road from Benton, Ga., east 
were completed and about 75 miles addition®l were 
partly craded. In March. 1891, the Macon Construction 
©o., which was building the line, failed, and in Novem- 
ber of the same year. a receiver was appointed. It is 
stated that the purchasers of the road will organize at 
once and complete thc line as projected. 

FLORIDA CENTRAL & PENINSULAR.—The con- 
tract for building the line from Hart’s Road. Fia.. 
to Savannah, Ga., has been awarded to the New York 
Coustruction Co, The contract provides for 70-ib. steel 
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ralls and steel bridges, and the completion of the work 
by Sept. 1, 1893. 

GURLEY’S & PAINT ROCK VALLEY.—It is an- 
nounced that work will soon be resumed on this Ala- 
bama railway. Ch. Engr., Samuel IL. Wheatcroft, Gur- 
ley’s, Ala. 

BIRMINGHAM, LANEY & PIEDMONT.—It is ex- 
pected that the extension from Laney, Ala., to the 
Burke Iron Mt., 8 miles, will be built in January, 189%. 
Ch. Engr., P. 8. Fitzgerald, Gadsden, Ala. 


Projects and Surveys. 


KANAWHA & BUCKHANNON RIVER.—Chartered in 
West Virginia to build a railway from Lanes’ Station, 
Upshur Co., W. Va., to a point near Cleveland, Web- 
ster Co. The incorporators are R. E. McQuay, of 
Buckhannof, W. Va., and others. The principal office 
of the company will be at Baltimore, W. Va. 


MISSISSIPPI CENTRAL VALLEY.—Arrangements 
are reported completed for the construction of this 
railway from Rosedale, Miss., to Bogue Phalia, 6% 
miles, and the locating surveys have been commenced. 
It is intended to have this section completed by April 
1, 1893, and then it is expected to take up the work 
of further extension. Pres., Chas. Scott; Ch. Engr., 
R. B. Eggleson; both of Rosedale, Miss. 


MOBILE TRANSPORTATION CO.—This company 
proposes to build a belt railway at Mobile, Ala. 


ALABAMA & GULF.—A bill has been introduced into 
the Alabama Legislature chartering this company to 
build a railway from Montgomery, Ala., to some point 
on the Florida line, in Geneva or Covington counties. 
Among the incorporators are: J. F. mnis, KE. A. 
Graham and H. G. McCall. 


MONTGOMERY & SOUTHEASTERN.—A bill has 
been introduced into the Alabama Legislature charter- 
ing this company to build a er rom Montgomery 
to some point on the Georgia line, in Henry Co. 


Northwest.—Existing Roads. 


JACKSONVILLE & SOUTHEASTERN.—Ch. Engr. 
L. 8. Olmstead is reported as saying that work on the 
Havana-Rock Island branch of this railway is mak- 
ing very satisfactory progress. About 90% of the grad- 
ing has been completed, and the bridge work is well 
under way. 


GREAT NORTHERN.—A press dispatch says: “The 
Great Northern is likely to build a new branch line. 
Between Crookston and Duluth via the White Barth 
reservation and Leech Lake, and engineers and sur- 
veyors have been busy all the past week with theod- 
olites and chains. Improvements in this section have 
been going on le way A of late, and among many indica- 
tions of enterprise are the large saw mills erected 
by Mr. T. B. Walker, of Minneapolis, all of which is 
in view of the railway communication which is ex- 
pected very soon. The country covered by the proposed 
new line is extremely fertile and valuable, and the 
result will be many thriving industries and towns. One 

reat advantage will be that the detour which the 

reat Northern now makes from Crookston to the 
head of the lakes will become a direct line. Later in- 
vestigation furnishes the information that this line will 
be an extension of the Fosston branch, and that the 
Minnesota lands which will be granted will likely be 
along the White Earth border.”’ 

CHICAGO, ST. PAUL, MINNEAPOLIS & OMAHA,— 
A press dispatch from Sioux City, Ia., states that it is 
authoritatively announced that the line from Ponca, 
Neb., to Newcastle, S. Dak., will be built. The con- 
tract is said to have been let for the completion of the 
line by Sept. 15, 1893. 

MINNEAPOLIS, ST. PAUL & SAULT STE. MARTE. 
—Track on the northwestern extension from Valley 
City, N. Dak., has been laid to Cathay, N. Dak., 80 
miles, and work is now discontinued for the winter. 

CHICAGO, LAKE SHORE & MICHIGAN SOUTH- 
ERN.—Work is reported be on a railway a 
name, from a point on the Chicago & Atlantic R., 
in Indiana, south to a point on the Elgin, Joliet & 
Eastern and Michigan Central railways. 

ELGIN, JOLIET & EASTERN.—The contract is re- 
ported let to Hannon & Co., of Chesterton, Ind., for 

meding the proposed extension from McCool to Porter, 
nd. 


Projects and Surveys. 


ST. PAUL, GALESBURG & SOUTHERN.—Chartered 
in Illinois to build a railway from a point on the north- 
ern boundary of Illinois, in Jo Daviess Co., south to 
Waverly, Morgan Co., with branches from a point in 
Fulton Co., to Peoria, DL, and southwest to a t on 
the Mississippi River. The principal offices will be at 
Chicago. Ameng the aaa are: A. C. Atherton, 
Lewiston, Ill.; Wm. M. Van Northwick, Batavia, Iil., 
ais, - S. H. Mallory, and D. J. Thayer, of 
Shariton, Ia. 


Southwest.—Existing Roads. 


GULF, NEWPORT & NORTHERN.—About 3% miles 
have been graded on this railway north from Alligator 
Head, Tex., to Victoria and San Antonio, Tex. 

TEXARKANA & FT. SMITH.—It is announced that 
the completion of this line to Ft. Smith, Ark., is 
probable. The company has submitted a proposition to 
the city of Texarkana, Ark., whereby it agrees to com- 
n“lete the road on condition that that city subscribes 

40,000 in its aid. The line as project runs from 
Texarkana to Ft. Smith, 198 miles, and 28 miles, north 
from Texarkana, have been completed. 


MISSOURI, KANSAS & TEXAS.—Thos. C. Purdy, 
2d. Vice-Pres., states that the report that this company 
is eg the construction of an extension 
Coffeyville, Kan., to Vernon, Tex., 300 miles, as noted 
in our last issue, is a mistake. 

CHICAGO, ROCK ISLAND & PACIFIC.—About 9 
miles of track have been com ed of the 24 miles 
between the Red River and wie, Tex. It is also 
stated that the contract has been awarded for the 
division from Bowie to Springtown, Tex. 


Rocky Mt. and Pacific.—Existing Roads. 


COOS BAY, ROSEBURG & EASTERN.—Work is 
pregresting rapi on the extension to ae City 

re. About 8 miles of track are now laid south of 
Dunhams, Ore., making a. total of 18 miles of line 
completed south of Marshfield, Ore. 


SPOKANE FALLS & NORTHERN.—Contracts@have 
been let for the extension from i ‘on 


the International line. The locating Be 
are nearly completed, and 
in the spring.” 


Nelson & Ft. Sheppard Ry.» which is a 
this road to Nelson, B. C., 
construction will probably begin 


Dec. 8, 1892. 


EL PASO & NORTHERN.—Surveys have been be- 
gun for the extension of this line from Elnora, Tex., 
to White Oaks, N. Mex. 


Projects and Surveys. 


COLORADO SOUTHERN.—Chartered in Colorado to 
build a railway from Texas Creek Station. on the 
Denver & Rio Grande R. R., to a t midway be- 
tween Silver Cliff and West Cliff. e officers of the 
company are: .. H. Townsend, Viee-Pres.. H. H. 
Tompkins, and Secy. and Treas., Geo. B. Beardsley. 

WYOMING.—A press dispatch from Chicago says: 
“Ex-Governor Campbell, Ohio, William Amen, R. 
J. Deane, Arthur B. Townsend, George Green: 
all of New York city; John Weir, of Wyoming. 
and Charles J. Barnes, of Chicago, to-day formed 
themselves into a company with a capital of $3,000,000, 
for the development of a vast quantity of property in 
various portions of rae e object of the com- 

y, as declared by the agreement and the articles of 
fRoctporation, is to be to build two railroads to de- 
velop the soda lakes which are owned by Mr. Weir. 
and are producing every kind of soda for which use 
ean be found; the irrigation of 6,000 acres of lind, and 
the opening up of 10, acres of coal and 6,000 acres 
of iron land. One railroad, for which a survey hs 
already been made, will run from Cosear to Hanna. 
a distance of 129 miles. Its course will be through tre 
valley of the Sweetwater. The other road will run from 
Johnston to the crossing of the Northern Pacific and 
the Big Horn River, a distance of 300 miles. The land 
to be irrigated is contiguous to Johnston. The coal 
and iron lands are in the Seminole Valley, west of the 
Platte River. The whole cost involved will be about 
$12,000,000 at the lowest possible estimate. The 
smaller railroads will be finished in about a year, and 
the remaining work will be brought to a termination 
as speedily as possibile.’’ 

DENVER & EL PASO SHORT LINE.—The pro- 
moters of this proposed railway from Trinidad, Colo.. 
to El Paso, Tex., 400 miles, claim to have interested 
eastern capitalists in the project, and to have secured 
the promise of sufficient capital to build the road. 
They now ask that the towns along the route shall sub- 
seri for $1,000,000 of the preferred stock of the 
company as an assurance of faith, and state that 
the work of construction will begin as soon as this 
is done. The line opens up a new section of the 
country containing valuable mineral and other natural 
resources. 

ALBUQUERQUE, COLORADO & SALT LAKE.—Ib 
is stated that an ipest is now examining the route 
of this line from Albuquerque, N. Mex., to Durango, 
Colo., 210 miles, in the interest of eastern capitalists. 

PHOENIX, MT. OLIVE & MESA.—Chartered in 
— to build a railway 25 miles long in the Mesa 

alley. 

CLEAR LAKE & RUSSIAN RIVER RY. & NAVI- 
GATION CO.—This company proposes to build a rail- 
way line, to be operated either by steam or electricity, 
from Lakeport to oe Cal., between 20 and 2 
miles. The officers of the company are: Pres., F. W. 
tibson; Secy., Wm. J. Bigerstaff, and Treas., D. W. 
White. The headquarters of the company are at 
Lakeport, Cal. 

Foreign. 

MEXICAN INTERNATIONAL.—<According to recent 
reports this —- will build a branch from Escalon 
to Monterey, ex., and surveys will begin at once. 


Work is now in progress on the line from Monclova 
to the Sierra Mojada. 


MEXICO, CURRUAVACA & PACIFIC.—About 12 
miles of this line southwest from the City of Mexico 
have been completed, and it is ex ed to have 31 
miles completed by Jan. 1, 1893. About that time the 
first 12 miles will also be put in operation. 


ELECTRIC RAILWAYS. 


CAMBRIDGE, MASS.—The Cambri Storage Bat- 
tery Electric Street Ry. Co. has applied to the Railway 
Commissioners for a certificate for a charter. ‘The peo- 
wl along the road gave evidence taht they wanted the 
ine, but were opposed to the trolley system. 

DRAVOSBURG, PA.—The Dravosburg Blectric Ry. Uo. 
has been incorporated to build a line to Reynoldton; 
capital stock, $15,000, with $3,000 paid in; Pres., John 
M. Risher. 

BALTIMORE, MD.—The Baltimore County Commis- 
sioners have granted a franchise to the Edmonson Ave., 
Catonsville & Elliott City Electric Ry. Co. The track 
and poles are to be on thesextreme south side; all sia- 
i are to be on the driveway side of the track, but no 
sidings are to be placed on the old Frederick road, 
which is to be macadamized 26 ‘t. of its width; the 
construction is to be subject to the Board’s supervision: 
the rails are to be so laid not to obstruct the passage 
of vehicle or impede the free flow of water; the 
Fete of the tracks is to conform to the present or 

ture grade of the avenue and old Frederick road; the 
space between tracks and 2 ft. on the outer side is to 
be kept in repair by the company; all crossings, public 
and private, are to be maintained so as to afford tran- 
sit across the tracks; the overhead wires to be pro- 
tected by rd wires; the sidewalk is to be 15 ft. 
wide, inel the gutter on the south side of the 
tracks: the work is to begin in six months and to be 
completed in 18 months; bond of $20,000 is to be 
given and a fine of $25 a day is to be imposed for ob- 
struction to travel, 

NEW ORLEANS, LA.—A syndicate of local and 
northern capitalists has acquired control of the New 
Orleans City & Lake Ry. and the Crescent City Ry., 
and is to acquire other lines. Work on con- 
struction for electric traction will be commenced soon. 


HIGHLAND, COLO.—An engineer has made an esti- 
mate on the cost of the Proposes oe railway to 
Golden at $2,000 a mile, or usive of cars and 
oe —. o H, Kim , Col. Daniel Sua meal — 

. T. Morrill, of ghlands, and Geo a w 
Golden, are interested. ~ 


MONTEREY, CAL.—The Monterey & Pacific Grove 
Street Ry. has been sold to the Carroll-Hopkins Co., of 
San Francisco, for $75,000, and the road, which is 5 
miles long, will be equipped for electric traction. 


STOCKTON, ea mia Electric Ry. Cov. 
nee bee eae ee ne St oe Sac 
Bt 000 oo _to Lodia ace; ca ock, 
1,000,000; in: H. t 8. 


to 
; J. Corcoran, Bost- 

wick and S. D. Woods. 

BALLARD, WASH.—A franchise for an electric line 

on Burke Ave. and Mohr St. to the ee has 

been granted to the Consolidated Street . Co, The 








Dec. 8. 1892. 
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roposes to ask the Seattle City Council for a 
con westion of this line to a connection with its exist- 
ing line at Fremont, and will construction as soon 
as this is obtained, The line be less than a mile 
eng and ye require very little grading, as the route 
is level. 

HALIFAX, N. S.—The Nova Scotia Power Co. has 

urchased the entire plant and business of the Halifax 
Tiuminating & Motor Co. for $200,000. th companies 
will be amalgamated with the Halifax Street Ry. Co., 
and the whole concern will be transferred to a ton 
syndicate, which will construct an electric rvad. 


HORSE AND MOTOR RAILWAYS. 

PA.—The Bristol & Newtown Street Ry. 
Pans mig incorporated with a capital stock of 
$100,000, $20,000 being paid in. Pres., Cc. Milliken, 

Saraorn } ‘The Detroit & North Detroit R 
ROIT, MICH.—The troit & Nor : 
hoy beoe completed and put in operation. M. J. Griffin 
was contractor for the grading, oe and bal- 
lasting. The road is five miles long and is laid with 
60-Ib. steel T rails. The engine is a steam motor 
manufactured by H. K. Porter & Co., of Pittsburg, 


om HIGHWAYS. 

MASSACHUSETTS.—The State Highway Commis- 
sion gave a hearing at em, Nov. 26, to County 
Commissioners on the construction and maintenance of 
highways. 

WYOMING.—E. C. Bartlett, of Miner’s Delight, who 
is Manager of the Diamond Developing Co., and Mr. 
Evans, of Denver, Colo., both largely interested in min- 
ing in South Pass, are at work opening a new wagon 
road from Point of Rocks on the Union Pacific Ry. 
direct to Atlantic City and Miner’s Delight, which 
shortens the distance from the railway one-half. The 
new route reduces the stage time from 33 hours to 
12 hours and does away with the steep grade over 
Beaver hill. 

BRIDGES, TUNNELS AND CANALS. 


PROVIDENCE, R. L—The Common Councils has 
ordered the construction of an iron bridge over Francis 
St. 


BUFFALO, N. Y.-<The following bids for a stone 
arch or steel arch bridge over Scajaquada Creek have 
been received. 


Stone arch: 









W. A. Green, Buffalo..... Catkeeeeee Sidnsh eed $85,000 
Chas. EB. Williams.........scscccceses eeaukeed 91,199 
John Mumm..........-..065 jaecaeea inthnenaeen 95,775 
Geo. Parks & Sons8.......cccccccceees Sees 
Steel arch: 
Buffalo Bridge & Iron Works.............-.--+ $99,000 
Kellog Iron Works........ nee -- 97,200 
Geo. Parks & Sons........... shapeees ved . 97,500 
Berlin Iron Bridge Co...... ceackueeee csedheoee 97,900 
Owego Bridge O0...,...ccecsscccccccccccccccess 100,090 
TE BE Gi oo oiccccccccsconces wap edece cae, Se 
Penn Bri SSA sae aans God 104 10 
Variety Tron Works. .........ccccccccccecscees 106,70) 


The bid of W. A. Green for a stone arch will 
probably be accepted. The bridge will be between 400 
and 500 ft. long, ft. wide, and consist of two spans. 

NEW YORK CITY.—Bids will be received until Dec. 

15 for building a steel bridge in Eagle Ave., crossing 
Clifton St. Louis J. Heintz, Com. St. Imprs. 
_ SARATOGA CO., N. Y.—The Saratoga Co. Board of 
Supervisors has granted a franchise for a free wagon 
— railway bridge over the Hudson River at Thomson's 
Mills, 

BIRDSBORO, PA.—The Wilmington & Northern R. R. 
is preparing plans for an iron bridge across the Schuyl- 
kill River at this place. 

OMAHA, NEB.—The contract for building the pro- 

sed bridge over the Missouri River, between Omaha, 
Neb., and Council Bluffs, Ia., is reported let to the 
Milwaukee Bridge & Iron Works, Milwaukee, Wis. 

WATER-WORKS, 
New England. 

PITTSFORD, VT.—Bids for building small works are 
wanted until Jan. 10; 6 miles 6, and 3-in. pipe; 
25,000-gallon covered reservoir; J. M. Goon. es. 
oe Aqueduct Co.; Chappell & Burke, Rutland, 

ngrs, 

BOSTON, MASS.—A $2,500,000 4% 50-year loan for 
the extension ard perfection of the water supply is 
under consideration. 

HAVERHILL, MASS.—Bids for $800,000 4% water 
bonds are wanted until Dee. 20; $275,000 payable in 
20 and balance in 30 years. John A. Glines, Cy. Treas. 

IPSWICH, MASS.--The people have again voted 
against works. 

NEWBURYPORT, MASS.—The Council has instructed 
the Mayor to tion the legislature for authority to 
build works, supply is now furnished by a company. 

WINCHESTER, MASS.—The town has petitioned the 
legislature for power to issue $100,000 of bonds for 
extensions. 

DANBURY, CONN.—There is talk of enlarging the 
supply by tapping *s Pond and of filtering the 
water; estimated cost, $150,000. 

WINSTED, CONN.—Address T. C. Richards or Henry 
Gay regarding bids for improvements nee 
with the Gilbert bequest; surveys have been made. 


Middle. 
ALBANY, N. Y.—The Water Commissioners have 


adopted a r t of a committee recommending Kinder- 
con Creek for a new water supply. = 


BABYLON, N. Y.— 
t a Y.—The Town Board has awarded 


to companies ed below: The Baby- 
lon Water _ has a sagen stock of $25,000 and will 
a ; 
el, A. J. Woodruff and others. Amity- 
ville Waser Co. alia also as -_ stock se ot $25,000: - 
. 3a. ©. 8, tchogue ; 
* eoremneee Riverhead, and othe: 

et N. Y.—Bids for a new t 
about 29 miles are wanted until Dec. as stated 

in detail in our rtising columns. 
SYRACUSE, N. Y.—The contract the dis- 


«& The various bids were as : A. 
Ven Woanee a On Byracuse, 250,596; Beck. 
32008535 0 J. Ce ee. Corning, ; 


John Moors, Syracuse, $290,045; Troy Public Works Co., 
Troy, $298,186; Hughes Brothers, Syracuse, $209,445; 
Francis Curnam Rhinebeck, $328,331; Joun B. Reiley, 
Philadelphia, $332,353; John Dunfee and Richard Daw- 
son, Syracuse, $317,863. 

IRVINGTON, N. J.—W. H. Glorieux wishes a fran- 
chise; proposed supply, wells, with air lift pump. 

KEARNEY, N. J.—Consult. Engr., J. A. Lockwood, 
has reported on a supply from artesian wells, with 
stand-pipe, as a substitute to the supply now bought of 
Jersey City. A committee will ask Jersey City for a 
— supply, it is said. The East Jersey Water Co. 

as offered to furnish a supply. 

BELTZHOOVER, KNOXVILLE AND LOWER ST. 
CLAIR, PA.—The Lower St. Clair, Belizhoover and 
Knoxville Water Co., it is said, will soon want bids for 
works, Engr. Schnell oe prepared plans. Estimated 
cost, $300,000. C. L. Matthews, Philadelphia, is inter- 
ested. 

Southern. 

NEWBERN, N. C.—Wm. E. Clarke, informs us that 
the Newbern Water Co. will probably let contracts 
for works early next year. Address Richard I’. Will- 
iams. 

SUMTER, S. C.—The Sumter Water Co. has been 
or is to be incorporated by Edward F. Partridge, Wm. 
S. Perot, Jr., H. Bayard Hodge, Joseph S. Keen, Jr., 
and Joseph W. Hawley, all of Pennsylvania. 

BARNESVILLE, GA.—A vote will be taken Dec. 15 
on issuing $15,000 6% bonds for works, payable $1,000 
each year, beginning Jan. 1, 1907. 

JACKSONVILLE, FLA.—Bids will be received until 
Dec. 15 for a small amount of cast iron pipe. A. F. 


Harley, Cy. Engr. 
North Central. 


SPRINGFIELD, 0.—The Water-Works Trustees have 
resolved to ask the City Council to obtain from the 
legislature power to issue $125,000 of bonds for a new 
pump and the removal of the pumping station to the 
reservoir. 

LEBANON, IND.—The Council has appointed a com- 
mittee to investigate and report on works. City owner- 
ship is said to be favored. | 

MARTINSVILLE, IND.—A petition asking the Coun- 
cil to call a water-works election has been circulated. 
Professor Phillips, of Purdue University, has estimated 
that works, with a duplicate pumping plant, could be 
built for $22,000. 

ITHACA, MICH.—Nov. 25 a contract for building 
works was signed by the city and the Lansing Engine 
& Iron Works; price, $22,195; to be completed July 1, 
1893. 

Northwestern. 

CEDAR RAPIDS, NEB.—The “Commercial” advocates 

the building of works. 
Southwestern. 

ST. LOUIS, MO.—Bids are wanted until Dec. 13 
for the iron work and gates of Basins Nos. 3, 4, 5 and 
6 of the new works. E. 8. Foster, Secy. Bd. Pub. 
iImpvts. 
— TEX.—Works are reported as likely to be 

uilt. 

CERRILLOS, N. MEX.—The Cerillos Water & Irriga- 
tion Co. has been incorporated; $30,000; 'T. M. Moore, N. 
B. Shields, A. E. Easley. A franchise was recently 
granted to Mr. Moore. It is said that water from 
springs in the San Marcus Arroyo will be supplied by 
woes the main of the Atchison, Topeka & Santa Fe 

y. - 


CLAYTON, N. MEX.—The Clayton Electric Light & 
Water Supply Co. has been incorporated; $20,000; J. 
Cc. Hill, . C. Pickles, M. W. Boyle and others, all 
of Clayton. 

GLOBEVILLE, COLO.—Wolfe, Webb & Chittenden, 
Denver, who own land here, are interested in a pro- 

water tse gg A franchise may be asked. he 
proposed company is said to be likely to buy water 
from the American Water Co., of Denver. G. L. Hud- 
son, Town Attorney. 


Pacific. 
SPOKANE, WASH.—Bids are wanted until Dec. 26 
for a 5,000,000, 4,000,000, 3,000,000, and two 2.,- 


000,000-galion pumps, with boilers; also with water- 
wheels; bids to be on basis of f. 0. b. at factory, and 
at Spokane, also complete on foundations to be built by 
the contractor. 

MODESTO, CAL.—W. T. Garrett & Co., San Fran- 
ciseo, have offered to build city works after plans 
made by Engr. J. B. Pitchford, for $60,000. The pro- 
es works include three artesian wells 150 to 200 ft. 
eep, a well 35 ft. deep, low lift pump, two compound 
duplex pumping engines, 2,000,000 gallons capacity, two 
4% x 16-Tt. ers and four 30,000-gallon tanks on a 
56-ft. brick tower. 

SALT LAKE CITY, UTAH.—The Garfield Beach Im- 
provement Co. will tunnel in the canyon for water to 
supply the new settlement. 


Canada. 


ST. LAMBERT, P. Q.—Dec. 9 the le vote on is- 
suing $60,000 of bonds for water nk aremeae. ¥ 
BROCKVILLE, ONT.—Bids will be received until Dee. 


28 for $150,000 4% 30-yeas water bonds. G. T. Fulford. 
Chn. Finance Com. 


IRRIGATION. 

NEW COMPANIES.--The Northern Water Storage 
Reservoir, ak & Milling Ditch Co., Fort Collins, 
Colo. ; $50,000; ce 8. McAnelly, Frank D. and Albert 
Abbott. Western Land, Irrigation & Reservoir Co.. 
Grend Junction, Colo.; $100,000. _ Highland irrigation 
Co., Los Cruces, N. Mex.; J. H. Nathans, El Paso, 8. 
B. Neweo ib, Los Cruces. California Guarantee & Ir- 
— struction Co., San Diego, Cal.; $1.000,000; 

rectors, D. ©. Reed, G. T. Christian and others; to 
buy, sell, build and rate irrigation works,» Adams 
Reservoir, I tion & Power Co., Phoenix, Ar z.; $300,- 
000; Harry W. Adams, Jas. 8. Thompson and others: 

proposed. 


a dam is 
SEWERS. 


BOSTON, MASS.—The Superintendent of Streets has 
been instructed to build sewers in five streets. One 
will be of brick, 32 x 48 and 30 x 36 ins., and the others 
from 12 to 18 ins., of earthen pipe. 


SALEM, MASS.—The subject of a Sewerage Commis- 
sion for this city and the towns of Beverly, Peabody 
aud Danvers is being discussed. The sewage of these 
places is now emptied into the Salem harbor, and is 
washed back again upon the shores of Marblehead and 
Beverly Farms. The question of disposing of the nul- 
sance is becoming serious, and some definite step will 
probably be taken before the next legislature. 

HARTFORD, CONN.—Luther W. Burt, Cy. Engr.. 
sends us the following information with regard to the 
present discussion in that city: A number of years 
ago a trunk intercepting sewer bordering on Park River 
Was proposed, but meantime the sewage has been emp 
tied as formerly into the river and at times has so 
polluted the pond above the dams, as to render the 
same offensive, if not detrimental to the health of those 
living along its borders, and methods for remedying this 
evil are again being considered. 

The subject of sewage disposal in connection with pol 
Intion of streams is receiving attention, The city of 
New Britain, about nine miles distant, empties iis 
sewage into the stream flowing through this city. With 
in a short time a decision has been rendered by our 
courts awarding damages to abutting proprietors in the 
town of Newington, and several years ago this city 
was compelled by the courts to extend its sewer outlet 
on the south to relieve the town of Wethersfield. 

A plan is now being prepared by the engineering de- 
partment of this city to show the topography of the 
city, and upon it is to be delineated, after careful study, 
& more complete sewage system, comprehending 
the removal of all sewage from Park River. 

BROOKLYN, N. Y.—The engineers of the Department 
of City Works are considering plans for constructing sew- 
ers in the region lying south of Fifteenth St. and south 
of the Eastern Parkway, between evengeet Park and 
Ralph Ave. According to Chief Engineer Van Buren, the 
preliminary plans are based on the hypothesis that the 
towns of Flatlands and New Utrecht will eventually 
be added to the city. 

BUFFALO, N. Y.—The Board of Public Works will 
receive bids until Dee. 17 for 10 to 20-in, tile sewers 

CARTHAGE, N. Y.—The plans recently submitted to 
the State Board of Health were not approved, and it 
is claimed that it will cost $200,000 to construct the 
system as recommended by the State Roard of Health 

JAMESTOWN, N. Y.—A special election will be held 
Dec. 15 to vote on the issue of bonds for $160,000 to 
construct the proposed system of sewers. It has been 
decided to pay for the system entirely by city bonds. 


NEW YORK, N. Y.—The Commissioner of Public 
Works will receive bids until Dec 15 for sewers iil 
four streets. The Commissioner of Street Improve- 


ments of Wards 22 and 24 will receive bids until Dee. 
1% for sewers In two streets. 

ROCHESTER, N. Y¥.—City Surveyor McClintock has 
submitted a partial report of additional sewers needed 
in order to derive the greatest possible benefit from the 
East Side trunk sewer. It is thought that this trunk 
sewer will be completed within a year, and at a cost 
considerably less than the estimate of $1,000,000. About 
five of the eight miles are already under contract. 

STAMFORD, N. Y.—At a special election Nov. 30 the 
citizens voted in favor of issuing bonds for the pro 
pesed sewers. The plan adopted proposes a complete 
system with disposal works, at an expense of $20,000. 
The disposal works and the outlets are to be constructed 
at a public expense of $12,000, and the balance to 
be assessed upon property owners. It is expected that 
the system wil be completed by July next. 

TROY, N. Y.—The Board of Contract will receive bids 
until Dee. 16 for taking up and rebuilding the brick 
sewer in Federal St., from Maiden Lane to the Hudson 
River. 


ORANGE, N. J.—The City Clerk will receive bids un- 
til Dee. 15 for $256,000 of sewer construction bonds: 
Cc. P. Bassett, Engr., estimates that the total cost of 
the sewer system will be between $850,000 and $925,000, 
including the full cost of the outlet sewer for which 
$100,000 will be repaid by the townships of Bloomfield 
and Montclair. About $50,000 will be assessed directly 
on the property for house connections, and $100,000 
will be assessed on the property benefited. Bonds for 
$484,000 have already been issued. 


ROSELLE, N. J.—At a special election Nov. 28 the 
citizens voted to issue bonds for the proposed trunk 
sewer, for which plans were recently prepared by C. 
P. Bassett. The sewer will be abont er miles long 
and empty in tide-water near Eljzabeth. The estimaved 
cost {s $50,000, and bids will goon be asked for the 
construction. 

PHILADELPHIA, PA.—The Director of Public Works 
will receive bids until Dee. 12 for main sewers in 
three streets. 

PITTSBURG, PA.—The City Council has passed or- 
dinances for sewers in eight streets. 

READING, PA.—At a special meeting Dec. 1 the re- 
ports of Col. G. E. Waring, on a system of house sew- 
age for the city were considered. Owing to the high 
elevation of the poor house farm, referred to in our is- 
sue of Nov. 3, he recommends the disposal of the sew- 
age by downward intermittent filtration on Yost’s 
Island on the Schuylkill, two miles below the city. 
The higher part of thia island gan be reached by grav- 
ity from a sewer low enough"to receive the drainage 
of nearly the entire city. A 24-in. pipe is recommended 
and provisions for a 7 pipe should the growth 
of the city require it. e pipe is to extend along the 
old Union Canal either on trestle work or underground. 
A plan was also submitted to carry the sewage in 
en open aqueduct, 3x3 ft., which would receive the 
sewage at the other side of the W. & N. bridge. to 
which point it would be carried in two 20-in. pipes. The 
estimated cost of the system is about $375,000, as ac 
cording to the plans of Mr. Bassett, which Colonel 
Waring approves. The cost of preparing the island for 
the receipt and distribution of the sewage it is thought 
will not over $10,000, the main work being the con- 
struction of distribution channels and barriers and the 
construction of dry roadways for removal of the crops. 
It would cost less than $5,000 to construct a pumping 
plant for that A yy of the city whose drainage could 
not be removed by gravity. 

LOUISVILLE, KY.—The Commercial Cinb has de- 
cided to undertake a sanitary survey of the cisy, in- 
dependently of the City Health Board. The estimated 
cost Js $500, and the work will be done as soon as 

e 


AVONDALE, O.—The Village Engineer has been 4 
rect 0 prepare plans for sewe strict No. 2 
east of Reading end south of Rilgeway Ave. = 
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INDIANAPOLIS, IND.—The Board of Public Works 
has taken the first ‘steps toward constructing the sys- 
tem of sewers proposed some time ago. Estimates have 
been prepared for sewers as follows: Washington St., 
8,342 lin. ft., 20x 30 to 36x 54 ins., estimate, 00; 
main intercepting sewer, 7,166 lin. ft., 54 to ins., 
$125,000; eastern branch of main intercepting, 
fi., 18 to 54 ins., $55,000; Mississippi St., 14, lin. ft., 
12 to 96 ins., $200,000; Alabama St., 3,970 lin. ft., 
$21,000; Merrill St., 4,000 lin. ft., $16,000, The esti- 
mated cost of building the main sewer is as follows: 
Excavation, $59,906; brick, $127,066; house connections, 
$1,544; catch basins, $5,220; manholes, $1,000; concrete, 
18,200; masonry, $350; piling, $84; sheeting, to be left 
in, $2,100; timber foundations, $61; lateral sewer con- 
nections, $2,€32; interest and contingencies, $32,724; 
total, $250,889. 

CHIGAGO, ILL.—The Commissioner of Public Works 
will receive bids until Dee. 13 for sewers in 
nearly 60 streets. The sewer in 73d St. was completed 
Déc. 1. It is about 25,000 ft. in length, 6 ft. in diam- 
eter, and cost $265,724. Work was commenced Sept. 
15, and 2,000 men have been employed. The depth of 
excavatiog was from 10 to 16 ft. 

OMAHA, NEB.-—The Board of Public Works will re- 
ceive bids until Dec. 16 for sewers in two districts. 

SEATTLE, WASH.—Plans are being prepared for an 
extension of the Lake Union sewer tunnel. The main 
extension will have a diameter of six feet and there 
will be two 4 ft. branches. The lining will be of 
brick the same as the main tunnel. . 


STREETS. 


BOSTON, MASS.—The Board of Aldermen has passed 
an order appropriating $125,000 for paving material, 


BOSTON, MASS.—The HKoard of Park Commissioners 
will receive bids until Dec. 12 for grading on the Park- 
way, between Washington St. and Forest Hill St. 

NEW YORK, N. Y.--The Commissioner of Street Im- 
srovenent of Wards 23 and 24 will receive bids until 
dec. 15 for grading, curbing, etc. Special commission- 
ers have been at work for about ten weéks on plans 
for a new street called Cathedral Parkway, which will 
unite Central Park, Morningside Park and Riverside 
Park in one continuous driveway. The read will be 
under control of the Department of Parks, so that 
trucks and heavy teams will be excluded from it. 

CLEVELAND, O.—By the will of the late W. J. Gor- 
don, the city has recently become the recipient of a 
large — A boulevard to connect this park with 
Wade Park is proposed, the distance varying from 13,- 


200 to 29,000 ft., according to the route. It is thought 
f can be constructed for $50,- 


that a desirable boulevar« 
000 a mile, 

DAYTON, O.--The city authorities have decided to 
construct ten miles of street perme next year, at an 
estimated cost of over $500,000. 

TOLEDO, O.—Bids have been received for five con- 
tracts. The lowest bids for paving Door St. were as 
follows: H. P. Streicker, Medina stone, $60,338; cedar 
blocks, $37,551 or $38,508, for Berea or Medina curb, 
respectively; fire brick, $43,676 or $44,633; asphalt 
blocks, $60,704 or $61,661; Wm. McMahon, Hallwood 
blocks, $54,115 or $54,888; Warren-Scharf Asphalt Pav- 
ing Co., Trinidad asphalt, $59,299 or $60,130. The low- 
est bidders for the other contracts were Wernet & Son, 
Wm. McMahon and C. W. McKinney, except that the 
bid of the Warren-Scharf Asphalt Paving Co. was the 
lowest on each street for Trinidad asahalt. 

VENICE, ILL.--The Village Board has decided to 
raise the grade and reconstruct Main St., using brick 
for payment. 

FORT HOWARD, WIS.—We are informed by Geo. H. 
Randall, C, E., that the $15,000 of bonds, to whicn 
we referred last week, have been issued to pay for the 
city’s portion of the work done the past season. The 
city has spent about $80,000 for paving and sewers 
during the past summer. 

DENVER, COLO.—City Engineer Merryweather re- 
ports that the proposed paving of Cleveland Place will 
cost $17,470, and of Court Place, $29,000. 

LEWISTON, IDAHO.—The contract for grading Main 
St. has been awarded to 8S. M. Harrington, at pbe- 
tween $10,000 and $12,000. 


GALVESTON, TEX.-—Bids are asked until Dec. 17 
for paving about 60,000 sq. yds. with creosoted long leaf 
yellow pine blecks, ten pounds of dead oil to be used 
to each cybie foot of timber. H. T. Wilson, Cy. Engr. 

OAKLAND, CAL.—The Board of Public Works has 
instructed the Secretary to advertise at once for bids 
for the bovlevard around Lake Merritt in accordance 
with the am of T. W. Morgan, Cy. Engr. The first 
section of this boulevard, consisting of a stone wall 
about 2,000 yds. in length and 100 ft. from the shore, 
was completed before the poems ha@ voted against 
the issue of bonds for the ulevard. The Board of 
Health, however, has declared that the lake must be 
dredged, and as there is no better place to put the mud 
than behind the boulevard wall, the Board of Public 
Works has voted to continue the construction. 

WINNIPEG, MAN.—The Committee on Works will 
receive bids until Dee. 22 for 800 cords of cedar block 


paving wood. 
ELECTRICAL. 


DEERING, ME.—A contract has been awarded to the 
Westbrook Electric Light Co, for 28 are lights, at $100 
per light, for one year. 


PATAVIA, N. Y.—At a special election Dec. 2 the 
taxpayers voted against the village ownership of an 
electric light plant, referred to in our issue of last 
week. The Batavia Electric Light Co, has submitted 
three new a the one receiving the most 
favor being to furnish 20 all-night lights and 59 lights 
till midnight at a cost of $5,445 annually. 

CASTILE, N. Y.—The business men of this place are 
making an effort to introduce electric light. 

FRANKLINVILLE, N. Y.—The question of electric 
lighting is reported as being discussed with favor. The 
plan is to organize a private stock company and put in 
a plant to cost $10,000. 

ITHACA, N. Y.—A syndieate from Scranton. Pa., has 
purchased the stock of the electric street railway and 
electric light company. About $50,000 is being ex- 
pended in the Fall Creek gorge in eveaties a site for 
the water-power which is to drive the dynamos for the 
railway and light plants, 

PHILADELPHIA, PA.—The following bids were 
opened Dec. 5 for lighting the city by electricity during 


ENGINEERING NEWS 


the year 1893: Frankford Ave. & Merchants’ Co., 45 
cts.; Philadelphia IMuminating Co., 38 cts.; Wissahickon 
Electric Light Co., 50 ets.; Germantown Rlectric Light 
Co., 55 ets.; Powelton Ave. Electric Light Co., 47 ets.; 
Suburban Electric Light Co., 55 cts.; Diamond Elec- 
trie Co., 45 and 50 cts.; Southern Electric Light Co., 
40, 45 and 50 ets.; Brush Co., 40 and 42.5 cts.; for 
cables, 29 cts.; U. 8. Electric Light Co., 42.5 cts.; Man- 
ufacturers’ Electric Light Co., 45 and 50 cts. These 
prices are lower than those paid for the lighting during 
the current year, 

ELIZABETH CITY, N. C.—The Elizabeth City Elec- 
trie Light Co. will increase the capacity of its plant. 

CARROLLTON, GA.—A special election will soon be 
held to vote on the issue of bonds for enlarging the 
electric light plant and for water-works. 

NASHVILLE, TENN.—The City Attorney has been 
directed to frame a bill to be introduced into the legis- 
lature authorizing the city to issue bonds for $150, to 
establish an electric light plant, at the city’s discretion. 

GALLIPOLIS, 0O.—The citizens have voted almost 
unanimously in favor of electric lights. 

HURON, O.—Solomon Kriss is reported as about to 
put in an electric light plant. 


DES MOINES, IA.—The plant of the Des Moines 
Water Power Co. was destroyed by fire Nov. 30, causing 
a loss of, $50,000. The capital stock of the company is 
$200,000, and the plant will probably be rebuilt im- 
mediately. 

SOUTH OMAHA, NEB.—An electric light plant will 
be erected to cost $30,000. J. A. McShane, E. A. Cuda- 
by and Wm. A. Paxton are interested. 


BOULDER, COLO.—A new electric light company has 
been organized with a capital stock of $100,000. The 
company intends to put in a large Corliss engine and 
several dynamos, The dynamos are to be used, first, 
for the extraction of mineral from ores by a new 
ccus, and second, to furnish the city and the cit- 
zens with electric light. A bid for street lighting will 
soon be submitted to the City Council. Gen. an., 
W. K. Mehollin, who is the patentee of the extracting 
process; Pres., Geo. R. Chavey; Vice-Pres., Geo, A. 
Goddard; Secy., Engene Wilder. 

LOS ANGELES, CAL.—-The contract for lighting the 
city for two years from Jan. 1, 1893, has been awarded 
to the Los Angeles Electric Co. at $11.50 per month for 
—— 2,000-c. p. light, and $17.25 for each 3,000-c. p. 
ght. 

RIVERSIDE, CAL.—The Redlands Electric Light Co. 
proposes to supply light and power in this place. 


WALLA WALLA,WASH.—The City Clerk will receive 
bids until Dee. 20 for street lighting for one or three 
years. 


NEW COMPANIBS.—Flatlands Electric Light & 
Power Co., Flatlands, N. Y.; $50,000; M. L. Towns, 
Francis Gross, H. A. Gerhardt, Jr. Cinnaminson Elec- 
tric Light, Power & Heating Co., Riverton, N. J.; 
$50,000; H. V. Massey, Philadelphia, Pa.; M. B. Per- 
kins, Beverly; IL E. Maguire, Pa myra. Everett Light, 
Heat & Power Co., Everett, Pa.: $15,000; Treas., H. H. 
Hill. Clayton Electric Light & Water Supply Co., Clay- 
ton, N. Mex.; $20,000; J. C. Hill, M. W. Boyle, R. P. 


Erveine. 
CONTRACT PRICES. 

SEWER TUNNEL.—Niagara Falls, N. Y.—Bids were 
opened Noy. 25 for a trunk sewer, in tunnel, approx- 
imately 5,000 ft. long, with a diameter of 8 ft., and 
to be 45 ft. below the surface. There will be a shaft 
at the portal, and one each at about 1,406 ft., 3,322 ft., 
and 5,000 ft. distant from the portal. The invert will 
be lined throughout and the tunnel and shafts will be 
lined with masonry where the nature of the’rock makes 
this necessary, The total bids were as follows: 1, 
Chas. Donoghue & Co., $132,114 or Sates according 
to plan; 2, Chambers & Casey, $143,615 or $130,899; 
3, Theo, Kandeler, $191,758 or $1 4,048. The estimate 
of the City Engineer, E, Z. Burns, was $138,681 or 
$126,056. 

Work. L 
Sinking shafts, 895 cu. yds... $9.00 
Raising shafts, 100 cu. yds... 10.00 
Tunnels, 5,018 lin, ft y 
‘Trenching, 590 cu. yds . 
Masonry, 402 cu. tg 9.00 
TAning, No. 1, 4,429 or 2,000 

in, 


t 
Furnishing iron, ete 
Extra brick, 16 cu. yds 
Extra concrete, 25 or 125 cu. 7.00 


MISCELLANNOUS. 


DOCK,—Duluth, Min.—It is reported that the Duluth 
& Iron Range R. R. will award a contract Jan. 1 for 
a new ore dock at Two Harbors, for the exclusive 
handling of Mesaba ore. The dock is to be 2,00 ft. 
long and contain 282 pockets, with a capacity of 
45,000 tons. 

LEVEE WORK.—New Orleans, La.—Bids will be 
received at the U. 8, Engineer Office until Dec. 19, 21 
and 23, for levee work. Capt. John Millis, U. S. A. 

REMOVING WRECK.—Ne rt, R. 1.—The following 
bids were opened by Capt. W, H. Bixby Dec. 3, for 
removing wreck of steam yacht Alva: C. W. Johnston, 
Dela., and KE. Townsend, Somers Point, N. J., $12,395; 
Chapman Derrick & Wrecking Co., New York, $16,874; 
C. ‘ Kelley and G. S. Vansant, Atlantie City, N. J., 

5,916. 

CITY HALLS,.—Jersey City, N. J.—The contract for 
the new city hall has been awarded to C. A. Bouton 
& Co., at $236,750. It is e ed that the building will 
be completed by April, 1894. 

Milwaukee, Wis.—We are informed by G. H. Benzen- 
berg, Cy. Engr., that the lowest bids for the city hall 
were as follows: A. Johnson & Bros., Chicago, Ill., all 
the work except Be: J. O'Neil, Milwaukee, 
pile driving, $13, ng 16.4 cts. per lin. ft 

SEA WALL.—Tompkinsville, N. ¥.—Proposals for the 
construction of the masonry sea wall at the U. S. 
light-house ‘depot, Staten Island, will be received until 
Dec. 21. by Maj. I P. Heap, U. 8. Light-House Engi- 
oo The amount available for the work is about 


MANUFACTURING AND TECHNICAL. 


LOCOMOTIVES.—The Baldwin Locomotive Works, 
Philadelphia, Pa., have delivered 30 ten-wheel engines to 
the Missouri Pacific, and are building 4 
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engines for the Richmond & Danville. The Brooks 
Locomotive Works, Dunkirk, N. Y., are building 10 
ten-wheel engines for the Lake Shore & 
Mic’ eetherk. The Chicago & South Side Rapid 
t rchased 12 more engines. The Franklin 
& Abbeville Hrranklin, La.), will purchase a locomotive. 
The Baltimore & ae aes eee ee — a 
ress r engines on its Chicago Division; cylin- 
Sore x24 tn . driving wheels 6 ft. 6 ins. diameter, 
weight 113,000 Ibs. e Ohio Southern will place 
orders for four passenger and 10 mogul freight engines, 
weighing 52 tons. 


CARS.—-The Duluth Mfg. Co., Duluth, Minn., has 
built 500 ore cars, 25 box cars, 2 cabooses, and 6 
nger cars for the Duluth, Mesaba_ & Northern. 
e Lamokin Car Works, Lamokin, Pa. (EB. H. Wilson 
& Co., Philadelphia), have orders for a number of 
street cars, including one for the Asmpoamnante Pro 
pulsion Co., New York. The Michigan Peninsular Car 
Co. had its works at West Detroit, Mich., destroyed by 
fire Nov. 25. The Chesapeake & Ohio has placed orders 
for 1,000 box cars and 1,000 coal cars. The Nashyiile 
ne a Smee Gn a. mptes = — - 8 
to its ment. o uthern will place orders 
for 10 "passeliger cars. J. H. Burekhalter, Augusta, 
Ga., wants a second hand combination coach, one box 
and one flat car. The Deibert Engineering Co., New 
ne La., wants 200 cars for sugar plantation 
work. 


RAILWAY SHOPS.—The Southern Pacific will more 
its sh from Carlin and Terrace to Ogden, Utah. 
The Ilinois Central has a large force of men at work 
on its new round house at Centralia, Ul. It will ac- 
commodate 40 locomotives and will measure 350 ft. 
in diameter. The Georgia, Carolina & Northern will 
build railway shops at Abbeville, 8S. C., in consideration 
Be cia on by the citizens of a site and a bonus of 

dy . 


IRON WORKS.—The Calumet Steel & Iron Works, on 
the Calumet River, near Cummings, Ill., have been sold 
to a syndicate of Cleveland men, and work will be re- 
sumed on the plant, which has been idle for the last 
year. A. M. ileox, of the firm of Cleveland, Brown 
& Co., is at the head of the syndicate, and has been 
elected its president. 


DICK, KERR & CO., London, England, contractors 
for street and steam railways, are preparing to intro- 
duce their appliances in this country, and to bid upon 
7 work in their line. The firm manufactures light 
railway material and equipment, and makes a specialty 
of track for electric and cable railways. It is 
sole proprietor of the cable patents in Eng and, and 
among other roads constructed are the Edinburgh & 
Northern Tramway and the Brixton extension of the 
London Tramway. Its construction of cable _rail- 
way track was described and illustrated in our issue 
of July 20, 1889. 

THE RIEHLE BROS.’ TESTING MACHINE CO. 
has recently removed to its office and warerooms fron 
413 Market St. to 19 N. 6th St., Philadelphia, whme 
will be kept an assortment of the articles manufactured 
by this aan , Such as, testing machines. (the smaller 
sizes), Riehle-Robie patent friction ball screw jacks; 
extra heavy warehouse and railway trucks, ete. Tiis 
company at the new store, carrys on an extensive con- 
tractors’ supply business, and has for sale, in addition 
to its own products, iron, steel and wooden wheel 
barrows; iron wheels and castors, hand carts, special 
trucks and the Clark patent rubber wheels and cas- 
tors. Parties wishing tests of materials made can 
leave the specimens at this store, instead of taking 
them to the physical laboratory connected with the 
works at 9th and Master Sts,, Philadelphia. 


THE CONSOLIDATED CAR-HEATING CO., Albany. 
N. Y., has declared a semi-annual dividend of 114%, and 
has ganees the titles of some of its officers. The 
Vice-President and Treasurer reported at the meeting 
on Dec. 6 that the business of the company averaged 
over $1,000 a day for the past 18 months. 


NEW COMPANITES.—Hadduck Railway Material Co.. 
Chicago, Tll.; $20,000; Frederick W. Moore, J. E. Plamb 
coe < e Pringle. ber, re ore Corea ct an 

mprovemen sp vington, 3 000 ; * 
Abbott and B. R. Morton. ” 


CURRENT PRICES. 


RAILS.—New Yo€k: $30 at eastern mills, $30.75 at 
tidewater; per rails, $36 to $39; old rails, $17 for 
iron, and $14.50 to $15 for steel. Pittsburg: $30; old 
rails, ei = oe one Po — os ae sins 
cago: ° re | rails, : rails, 08 
for iron,, and $13 to $14.50 for steel. 

TRACK MATERIAL.—New York: steel angle bars, 
1.6 to 1.65 cts.; spikes, 1.9 to 2 cts.; track bolts, 2.4 to 
2.6 cts. with square and 2.7 to 2.8 with hexagon 
nuts. Pittsburg: splice bars, 1.75 to 1.77 cts. for iron 
and 1.8 cts. for steel; iron and steel spikes, 2.15 cts.; 
iron track bolts, 2.7 ects. with square and 2.8 cts. with 
hexagon nuts. Chicago: — bars, 1.75 to 1.8 cts. for 
iron and steel; spikes, 2.05 to 2.1 cts. at mill; track 
bolts, 2.65 to 2.75 ets. with hexagon nuts. 

PIPE.—Cast iron, $20 to $30 per ton. Wrought iron, 
discounts as follows at ere 55% and 10%, and 
474% and 10% on black and iy vanized butt welded; 
65% and 10%, and 55% and 10%, on black and gal- 
vanized lap welded. Casing, 574%4%. 

FOUNDRY PIG IRON.—New York: ss to $15. 
Pittsburg: $13 to $14.25. Chicago: $13.25 to $14.25. 

LEAD.—New York: 3.7 to 3.75 cts.; Chicago: 3.72 to 
3.75 ets.; St. Louis: 3.5 to 3.55 cts. 


STRUCTURAL MATERIAL.—New York: beams, 2.15 
to 2.5 ets. for la lots, and 2.35 to 2.75 ects. for small 
lots; channels, 2.2 to 2.5 cts.; angles, 1.85 to 2 cts.; 
tees, 2.2 to 2.75 cts.; sheared iron plates, 1.85 to 2.1 
ets.; steel pets, 1.85 to 2 cts. for tank, 2.2 to 2.25 cts. 
for shell, 2.5 to 2.65 cts. for flange, 2.7 to 2.8 cts. for 
firebox. Pittsburg: beams, 2 \ 

. for small lots; 
cts. for la 


angles, 1.85 to 2 ets.; tees 
2 to 2.05 ets.; universal m 


, ie 








